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INTRODUCTION 
To carry out its responsibility in monitoring the impact of the normal use 
of agricultural pesticides, the U.S. Department of Agriculture established 
a pilot study in the Mississippi River Delta in May 1964. The objective 
of the first year's operation was to determine existing pesticide residue 
levels in soil, water, crops, livestock, and certain species of aquatic 
and terrestrial animal life. Special attention was also given to pesti- 
cide impact on nontarget insects including bees and other beneficial 
species. The program in the Delta is to continue over a minimum period of 
three years in an effort to determine the rates of accumulation and 


depletion of residues in the various components of the environment. 


The pilot program was established through close coordination of Departmental 
organizations interested in pesticide use. The Agricultural Research 
Service Divisions most active in the design and establishment of the pro- 
gram included Plant Pest Coreen Entomology Research, Pesticides 
Regulation, Animal Disease Eradication, and Meat Inspection. Biometrical 
Services also assisted in planning the study. The Plant Pest Control 


Division was assigned the primary responsibility for conduct of the program. 


To implement the program five locations, involving cotton, rice, and 
soybean production were selected in the Mississippi River drainage area: 
two in Arkansas and three in Mississippi. Each location contains two one- 
square mile areas. The areas are subdivided into blocks for sampling 


purposes. Samples are collected on a scheduled basis from different 
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components of the environment and chemical analysis run wherever pesti- 
cides residues are involved. Collections sre supported by current 
pesticide use records, including materials used, amounts and methods of 
application. In addition, through cooperation of owners and operators, 
a pesticide use history is compiled for each area by year for the past 
several seasons. The program plan and guidelines for field activities 


give details of the operations. 


Although the Delta program has been in operation only a few months, some 
gross observations can be made from results obtained thus far. Some of 
the more significant are: 
1. Analyses of soil and water indicate that pesticide residues 
are not present at high levels in these agricultural areas having 
high pesticide use histories. 
2. Despite the large quantities of pesticides applied in the 
study areas during the past season, there appeared to be little 
buildup of residues in soil during this interval. 
3. Many samples of pollen have been found to contain pesticide 
residues; however, honey has been found to be free of the resi- 
dues in all samples studied. Although there is no way to compare 
the bees placed in the area with colonies not exposed to pesti- 
cides, all colonies survived and surplus honey was produced. 


Prospects of the colonies going through the winter are fair. 





oad ite att SS ee ee ee 
: aa ee ay ere 
te = 7 : 7 7 =e - 
i fal a wT eg rr - ; it r 
7 - : . . ‘wh 7 : — 
i _ , 
Pe 7 ° : ' _ ; - 
: i ‘a Be - a 
fl ; | ; a ; . ‘ 
aoa “OME ee —— SES Lae aa LEY 4 ae 
> Dd ly 
iter) . 93. Ba: reek! We Saad at ates Seer TIS | Bee odie 4 
=a ue “fe Teietse ro vt ee ee - bas . 
y RT IPTRGE fexr peau’ %e fe ee ot Se en) es 
SE OS) AS Ts, oer Oren = 4 Ae lignes <1 ~y fo] ¢ 
> ae eT 96) ape tep/es ty wn ~~ . ; . 
» = f a ak 
pe Y. @2,4 @ 2s? Sar swtes ©) aie as = sy ini? 
> 7 eo $60Fascu gaa — p>) eames “ doles } mF GE = 
9 
, %ée , a » > Bat f 
- , ' 
: air S Apa, a aso ¢ Ve: We “2 ae eA "Yy Lie, og , 
| | : 
RAV SATS Sethe MEF at a feey, rghe ° gthat arn) Jon Sete 
€ 
| ” a ‘ 
MOPS vals in Ry 


uke yt putes: Aperee: a Th “OTS eege tart’ Gh! Girma 
wT Sth ee ey preres wees va SUM. GAS drag wee 75 
| qkieretaad a) oad a 1 JE ee a > te@i End 
: a : 7 hs im steeper 32 rz} —* ¥@) ani lay. 2 raid a 2 ' ; 
— ™ idee any te ee et ee aes a 
if ee a | ‘oe ea ee 
Sey te snot 


nak su 





v 
han 


= 
7 


4. Light trap catches ran over 1 gallon per night during the 
season of greatest insect activity. This would indicate that 
heavy pesticide use in the area is not creating a "biological 


desert" from the standpoint of nontarget arthropods. 


Data accumulated thus far this year on the program in one location 
(Greenville) are summarized in attachments. Reports will be prepared on 
the remaining four locations as soon as moeeiniey It should be pointed 

out that this is a preliminary report; results are not yet available in 

all phases of the work. Detailed analysis of the data from this loca- 

tion, as well as from other locations, will be made prior to next season's 
operations, including statistical examination of results wherever indicated. 
This should provide a basis for strengthening the work and for realigning 
_it, if necessary, with the Department's current and future needs in 
monitoring the effects of Peatiesae use. It will also permit a more 


accurate evaluation of the results of the study. 


Appreciation is extended to the Entomology Research Division for assistance 
given on arsenic analyses at the Kerrville, Texas, laboratory; for 
phosphate analyses performed by the Tifton, Georgia, laboratory; for con- 
firmatory analyses performed at the Beltsville, Maryland, laboratories; 

and for most of the field work on bees, which was carried out by Bee 


Breeding Investigations, Baton Rouge, Louisiana. 


Thanks are extended also to personnel of the Animal Disease Eradication 


Division for drawing blood samples from livestock for cholinesterase level 
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determinations and for "tagging" animals for later identification at 
Slaughter. All blood cholinesterase level determinations, both in cattle 
and program personnel, were performed at the Brucellosis Testing 


Laboratory, ADE, Baton Rouge, Louisiana. 
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SOME CONSIDERATIONS FOR ALIGNING AND 
STRENGTHENING THE DELTA MONITORING PROGRAM 


Inasmuch as four areas (Wilson, Greenville, Scott, and Utica) involve 
cotton and soybeans as principal crops, consideration should be given 
to shifting either the Greenville or Scott location to another area of 
the South. These two locations are closely similar in crop practices 
and situated in a radius of about 20 miles. Priority areas which need 
monitoring include southern Alabama and the lower Rio Grande Valley of 
Texas. The Alabama area has a known history of dieldrin use in relation 
to potato and vegetable production. The Lower Valley. has a high pesti- 
cide use history in relation to vegetable, citrus and cotton production. 
Drift is reported to be a major problem in the latter areas. While it 
is not possible, because of lack of funds, to establish operations in 
these new locations, shifting of one of the locations mentioned above 
would give the Department asysten residue information, particularly on 


food crops, which will not be derived from the Delta study. 


Some of the arthropod studies as conducted in 1964 appear to have little 
significance under conditions of the Delta study. Results from light 
traps, for example, show little difference between Areas A and B in 

any one location. An attempt was made to select indicators insofar 

as possible from insects which may have developed in the immediate 
one-square mile area. Due to the lack of true check areas and to the 
mobility of insects in general, the light traps results would seem to 
indicate little of significanee other than that there is an abundance 

of nontarget insects in this region having a history of heavy pesticide 


use. The bee study is promising and the work will be expanded next year. 
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All phases of the insect studies should be carefully evaluated following 
statistical analysis and corrections and deletions made as warranted. It 
would seem that those species which live in intimate contact with residues 


in the environment, such as soil and water forms, would be more appropriate 


in this study. It is believed that the sampling is too limited in the pit- 


fall and soil insect study. These surveys will be both broadened and 
intensified. It should be pointed out that the biological work requires 


at least one-half of all the time devoted to field work. 


Methodology in field sampling should be critically examined. It is apparent 
from examination of analytical results that the soil sampling method may need 
adjustment in order to obtain more representative samples. Tests are being 
conducted on efficiency of different sampling methods. Biometrical Services 


is assisting in this and in the examination of other sampling. 


It is believed that the interval between soil samplings should be expanded 

from one month to three months. This would give a preseason, midseason and 
end of season sampling. By lengthening the interval, more samples could be 
taken at each interval. It is not recommended that fewer samples should be 


taken. In fact, more soil samples should be collected than in 1964. 


The laboratory work should be strengthened through addition of necessary 


equipment and qualified personnel and improvement in procedures and methodology. 


Many improvements have been made as the work progressed. 


Chemical analyses of arsenic were run on soil alone this year. It is 
planned, in the future, to study the arsenic content of diverse types of 


samples to determine if the old residues of arsenic occur in the various 
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media. In the 1964 soil study arsenic was found in almost all samples 
analyzed. It would seem that soil which has not had arsenic added may hold 


"natural" arsenic of around 4 or 5 p.p.m. In order to arrive at a figure 


which may be of value statistically, repeated analyses were run on the same 


block with the hope that an average value may be obtained. If one takes 
this level as normal or blank value, then it may be postulated that the 
higher levels are residues left from application of arsenic pesticides to 
crops predating the use of chlorinated hydrocarbons plus possible additions 
from current use of arsenical herbicides. Likewise, an area requiring con- 
Siderably more attention is that concerned with residues of phosphate 
insecticides. Equipment is being acquired to provide analysis of samples 
for phosphate residues as is presently being done with chlorinated hydro- 
carbons. The present colorimetric analyses are too cumbersome and expensive 


to permit the detail of study that is desired. 


Studies on pesticide drift should be intensified. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
AGRICULTURAL RESEARCH SERVICE 
Washington, D. C. 20250 

PROGRAM PLAN 
Determination of Impact of Agricultural 


Pesticides on Lower Mississippi River 
Area 


Need for Program 

Information derived from this program will be useful in formulating policy 
and conduct of operations in the pesticides use field, both within the 
Department and on the interdepartmental ever Federal agencies and their 
State counterparts may utilize the data in pesticide research, pesticide 
regulations, control recommendations and operations, and recommendations for 
other agronomic practices. These actions will benefit growers, operators, 
and food and feed industry as more will be known of the present risk of con- 
tamination of agricultural products, The chemical industry and applicators 
will find results from such studies useful in developing more sound practices 
in formulation and application, The consumer will be better protected through 
more complete knowledge of the agricultural pesticide residue situations in 


areas affecting his water and fcod sources, 


The monitoring studies in the lower Mississippi River area will serve also as 


a pilct project for a nationwide agricultural monitoring program, 


Purpose 
The purpose of this program is to develop basic objective information for the 


Secretary of the U, S. Department of Agriculture and his cooperatore for their 


use in agricultural pesticide consideration, 
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Objectives 

A. To determine levels of pesticides in the following areas of the agricul- 
tural environment: 
1, Soils 
2. Water (in agricultural areas) 


3. Agricultural and other food and feed products, 


B. To monitor the same areas periodically to establish trends of depletion 


or accumulation of residues, 


C. To study the impact of agricultural pesticides on nontarget organisms in 
the environment including beneficial, phytophagous and nuisance insects, 
and plants, Special attention will be given to indicator organisms to 


measure possible biological magnification of residues, 


D. To record results of studies and develop reports for appropriate 


distribution. 





Revised Gpt. 7/27/64 ih 
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Period of Operation 


The program in the lower Miselesippi River area should be initiated as soon 
as possible, not later than May 18, 1964, After initiation, it should be 
placed on a continuing basis as a part of the developing program for 


wonitoring agriculture pesticides on a national basis. 


Manpower and Equipment Requirements Zo Initiate Program 


A, Manpower 
1. Supervisory 
2 epecilalists 
1 chemist 


1 field superviser (entomologist) 


2. Laboratory 
& chemists 


4& technicians 


3. Field (surveys and sample collections) 
5 entomologists (supervisory) 
10 assistante 
Field personnel will be organized in crews of three, fone crew will 


be assigned to each area for the duration of this season's work, 


B, Equipment 
1, Analytical ~ the best available, including gas chromatography, 
colorimetric, ultra violet, infra red, etc, 


2. Survey and sampling 
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Five complete sets of entomological collecting equipment, 
including 10 light traps and other survey tools. 

Five complete sets of equipment necessary for collecting 
and transporting soil, weter, and biological samples. — 


Transportation — to be arranged. 











Indicator Locations 





1. Greenville, Mississippi 
(Location No. 1) 


2. Greenville, Mississippi 
(Location No. 2) 


3. Stuttgart, Arkansas 


4. Mississippi County, Ark. 


5. Copiah County, Miss. 


Major Crops or 


Commodities 


Cotton 
Soybeans 


Livestock 


Same as Loc. #1 


Rice 


Soybeans 


Cotton 


Soybeans 


Cotton 
Vegetables 


Livestock 


Principal 


Pesticides 


Methyl parathion 

Endrin 

BHC 

Toxaphene 

DDT : 
Herbicides | 


Defoliants 


Same as Loc. #1 


Aldrin (seed 
treatment) 


Herbicides 


Chlorinated 
hydrocarbons 


Methyl parathion 


Toxaphene 
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Procedures 


I, 


Il. 


Compile a pesticide use history on indicator areas selected above. 
A. Through direct contact with farmers, Federal and State agencies 


concerned with pesticide use, industry, and others. 


B. Through supplemental information from ali other available 


sources including complete literature review. 


Determine base levels of pesticide residues in soils, water, and 
agricultural products through study in indicator locations, Studies will 

be made in one-square mile (approximate) work areas, selected in predetermined 
locations, Selection of the lecations will be based on their speclalized 
pesticide use history (See Indicator Locations above). The one-square mile 
study areas will be typical of the agricultural practices carried on in 

the particular location, Two one-square mile areas will be selected:in each 
location. Each area will be defined by a permanent boundary such as 
property line, drainage ditch; read, etc. ‘The primary area will be one 

that has practiced intensive pest control, preferably over a long period of 
time. The replicate area will be in vicinity of the primary area, Wherever 
possible the second area will be one where less extensive use has been made 
of pesticides, The objective is to establish areas of greatest contrast in 


pesticide use practices. 


The two areas in-any one location will havé. essentially the same 
agricultural makeup; few if cotton is the eine pal crop, the areas 
spot contain this crop on a major scale. Each area will have a minimum 
of one stream or other composite drainage area such as a pond, slough, or 


drainage ditch. 
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The study areas will be divided and mapped according to present land 

use, Each land use area will be marked by a permanent or recognizable 
boundary such as turnrow, road, ditch, stream, property line, etc. Each 
land use area will be considered as a block, indicated as such by a code 
on an official map. For evaluation purposes, particularly from standpoint 
of statistical analysis, it is important that all sampling be done on a 
block basis; e.g., samples from cotton will not be collected and analyzed 


together with those from pastures in another block. 


Detailed procedures for program operations are outlined in a separate me 
work plan. 
A. Soils: ‘2 
(1) Collect and analyze composite samples from each land use block. 
Take two composite samples (25 cores) per block. Soil sampling 

will be done at monthly intervals. 


B. Water: a 





(1) Sample and analyze runoff water from composite drainage sources 
(ponds and streams), two bottom, two top, two surface samples 
per body of water. Take a set of samples from 1 pond and 1 
stream per area, 6 in each type of location. — 
(2) Take four silt samples (25 cores per sample) per area. - 
(3) Well and cistern water. Two samples per area (5 gallons per 
sample). Water and silt samples will be taken at monthly intervals 
or as indicated by farm practices. 


C. Agricultural and other food and feed products: 
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ITtt, 


IV. 


(1) Take samples of foliage and other plant parts and run analyses 
for pesticide residues, Take at least 2 samples per crop or pasture 
per month or as indicated, 
(2) It may be desirable to check domestic animals and animal products 
for residue accumulations, This phase should be undertaken if 
residues in soil, water, and crops indicate need, 
After establishing base levels of residues in indicator areas, repeat 
sampling at predetermined intervals and run analyses as outlined under (IT) 
above, For instance, repeat at three monthly intervals during growing | 
season (July, August, September) then one sampling four months later oe 
(January), additional sampling after another three months (April), | 
Determine impact of agricultural pesticides use on nontarget organisms % 


in the environment through use of indicator species or groups, — 


(1) Beneficial insects, 





(2) Nontarget phytophagous insects, | 


(3) Nuisance pests of man and animals, 





(4) Nontarget plant life where defoliants and herbicides are used, 
This will serve as indicator of drift problem. (Other drift Pe 
data will be taken from pasture samplings in regard to i 
insecticides). 

(5) Selected organisms as possible indicators of potentiation of 
residues. a 
A. Prior to treatment, if possible, establish base population 

levels through appropriate survey methods in primary and check 
areas using indicator species or groups listed above, 


Make observations on conditions of nontarget plant life, 
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B. During seasonal treatment period determine impact of programs 
on indicator species using same methods selected under A. 
In most cases surveys will be conducted at weekly intervals. 
C. Record and evaluate data. 
V. Progress reports will be submitted to PPC Division Director by the 
Regional Supervisor on a biweekly basis. Reports on results of the 
studies will be prepared and submitted periodically, or whenever 
significant findings are discovered, during the monitoring operations. | 
At the end of this series of tests, a detailed report will be prepared 
on the overall program. 
VI. The first year's study should develop a basic profile of the existing 
pesticide residue situation in this region. Subsequent annual studies 
patterned along the same lines as the preliminary work, will show he — 
trends of pesticide residues and certain side effects of pesticide 


use in the region. 





PPC~ARS—USDA 
May 25, 1964 ; 
(Revised) Saas 
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REVISED 


DETERMINATION OF IMPACT OF PESTICIDES ON 
LOWER MISSISSIPPI RIVER AREA 


Guidelines for Field Operations 


Background See Program Plan 

Objectives 

A. To determine levels of pesticides in the following areas of the agricul— 
tural environment: 

LeesoLis 
2. Water (in agricultural areas) 
3. Agricultural and other food and feed products. 

B. To monitor the same areas periodically to establish trends of denvletion 
or accumulation of residues, 

C. To study the impact of agricultural pesticides on nontarget organisms in 
the environment including beneficial, phytophagous and nuisance insects, 
and plants. Special attention will be given to indicator organisms to 
measure possible biological magnification of residues. 

D. To record results of studies and develop reports for appropriate 
distribution. 

Procedures 


Training, Each entomologist in charge of an area will be given training, 
prior to reporting to his area,in methods for collecting soil and water 
samples, operation of light traps, mice traps, making aquatic collections, 
counting flies on cattle and operation of the fiy grid. 

Areas and Blocks 

An area is approximately one scuare mile (640 acres) of agricultural 
farmland that has been selected for study. Each unit has two such areas 


under observation, and will he coded for records as A and B. 
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A Block is a portion of the 640 acres, and is designated as such from 


actual farm use. It may be 40 or 100 acres, more or less, in pasture or 
cotton, or it may be fallow or woodland. The farm use of land will deter- 
mine the size and number of blocks in an area. Each block will be given 
an assigned code number which will be the key to its identification. 
Pesticide tee records 
A, Contact owners or operators of each block in each: indicator area 
and compile history. 
1. Complete EI T/Form No. 1 through interview with owner or operator. 
Submit two copies of form to Regional Office. 
a. Use one form per block per year. 
b. Start with 1954; compile year-to-date history only. Operations 
after this date will require additional recording. Bs 
c. Then work backward through 1963, 1962, etce., as far as 


authentic records can be determined, to 1954 if possible. 


TT 
v-9 


Use one form per block per year. Historical recorcs may be | 


difficult to obtain because of change of boundaries, lack of 





records, etc. When this situation is encountered, enter "no 
records available" under "Remarks" on the form and add comments 
if necessary. 

B. Supplement information gained from farm operators with other pertinent 
information that can be obtained from commercial pesticide applicators, 
county agents, research personnel, and other reliable sources. If sup- 
plemental information will not conform to format of form, enter it 
under "Remarks" or on the back of form. 

C. Record current pesticide use information. Use EI T/Form No. 1 and 
record data called for after each pesticide application. Complete 


one form for each block for each application. 
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Determine base levels of pesticides in selected study areas. First 
sampling should be complete by June 15. An additional set of samples will 
be collected by July 15 and each month thereafter throughout the season. 
See Program Plan for further information on duration of program. 

A. Soils (Sample once per month) 

1. Two samples will be taken per block at each sampling. One sample 
will be taken along a line diagonally across the block, the other 
sample along the other diagonal of the block at an angle to the 
path taken by applicators during treatment with pesticides. All 
soil sampling will be done with a 2—inch diameter soil corer 
provided for this purpose. Twenty-five (25) cores will represent 
one sample. The separate cores should be spaced equidistant along 
the diagonals without actual measurement. 

2. The twenty-five cores will be taken to a depth of 3 inches each and 
placed in a bucket provided for this purpose. When all twenty—five 
are taken, care being taken not to get samples from different blocks 
mixed up, they will be screened thru a 1/4" screen also provided. 
Stones, roots, twigs, grass, etc., will be discarded from screen. 
After all soil has passed through screen once, it is again passed 
through in order to mix the soil as thoroughly as possible. A 
gallon container is then filled with the mixed, screened soil and 
sealed with an air-tight lid. The container is labeled with sample 
mumber and date. Be sure proper label is on each, Attach after 
filling. An envelope containing data sheet describing the sample 
is fastened to outside of container with scotch tape. Be sure that 
both empty and filled soil containers are not exposed to pesticide 
contamination. 


3. Ship sample to laboratory. 
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B, Water: 


ih 


Pond, stream, lake, ditch. (Sample water once a month or as 


deemed necessary). 


At. 


Ze 


Sub~surface water 


a. 


ON 
4 
Bottom water = 


a. 


A hand pump will be used to draw sub-surface water directly 

into the sample bottle, a 5-gallon carboy. This should be 

a 2-man operation; one man holding the suction hose of the 

hand pump and gradually moving it back and forth with the 

inlet a few inches below the surface, the other person operating 

the pump and directing the outlet into the sample bottle. 

One sample will be taken in each sampling period. The area 

to be sampled should be split in halves and water taken from 

the midpoint of each half. If a boat is required, it should a. 7 
be used; otherwise, the sample should be taken from the bank. 
There are a number of advantages in taking the sample from the 
boat, the most important of which is that the boat may be = 


in motion as the sampling proceeds and thus a more representa— 





tive sample obtained. 








To obtain the bottom sample, the pump suction hose should be 

fastened to a’ pole which will comfortably reach the bottom. u 
The inlet of the hose should be fastened one foot from the bottom. 

Then, as the second man operates the pump, the first man slowly 7 
moves the pole along the bottom. A certain amount of silt " 
will be stirred up in this operation and will find its way =. 
into the sample jug. This need not be a concern of the sampler. 

If a boat is used to take the bottom sample, the pole may be 


dragged behind the boat as the boat coasts along. The extra 7 
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length of the pole below the intake will heln maintain the 

distance above the bottom. 

Note: If the water source is 3 feet or less deep, combine 

the sub-surface and bottom water sample, making only one sample. 
3. Surface water 

a. A funnel-—shaped float or other apparatus provided for this 

purpose will be used to take surface water. If the float is 

used it will be attached directly to hose so that all water 

entering hose comes from the surface of the pond or stream. 

The sample may be taken from the bank by attaching a long pole 

or bamboo rod to funnel so that it may be moved back and forth 

along the surface. A broad flet scoop may be used to take pe 
surface water from representative area. Take one 5-—gallon 


sample per period in area suitable for this method. 





4. Well and cistern water 


a. Take one 5—gallon carboy sample from wells in area, 1 gallon 





per well. If more than 5 wells in area, limit sample to that 
number. 

b. Take one 5-gallon carboy sample from cisterns (if available) in 
area, limit collection to 5 cisterns (1 gallon per cistern). = 
Note: Water bottles come to the field sterilized and sealed. es 
When they are filled, wrap the cork in aluminum foil and plunge 
it tightly in the mouth, then fold foil down over lip. Next, -, 

place another piece of foil over top of seal and fasten securely. 

Extreme care will be exercised at all times to protect water 


samples from contamination. 


5. Silt and sediment (sample once per month). 
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6. 


6 
a. The silt and sediment will be the most difficult to obtain with 


any uniformity. The best procedure is to use a soil corer with 
a long handle. The soil corer will be driven into the bottom 
far enough to just reach solid earth. It may then be withdrawn 
and the core emptied into the sample container. The water brought 
up with the mud may be decanted as it separates out. A sample 
will consist of 25 two-inch diameter cores of silt. If the silt 
is deep, it should be sampled in its entire depth so 25 cores will 
vary considerably in deep silt. For this reason, it may be neces— 
sary to take a large container, say a 5—gallon pail, as a collect-— 
ing vessel. After all the cores have been taken and the water 
decanted, a stick or dowel may be used to emplecely mix the silt 
in the sampling container; then, a l—gallon representative part 
is transferred to the gallon sample pail for submission to the 
laboratory. 

Labeling 

The sample containers should be identified with labels provided. 

The label should be tied or taped to the carboys and fastened to 

the cans with scotch tape. The gallon sample pails, prior to use, 

should have a manila envelope fastened to the side with scotch tape. 

Into this envelope will be placed a duplicate label. DO NOT get 

the wrong Label on a container. 

Data sheets 

Data sheets will be executed in their entirety and will accompany 

each sample. It is extremely important that this be done inasmuch 

as data sheets will be used throughout the analytical procedure 

to accompany the sample so that the analyst may make pertinent 

remarks and record final analyses data on these sheets. These will 


then become a permanent part of the analytical file. 
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8. Remarks 
On the data sheets, there is space for 'Remarks."’ The sampling 
team should make use of this to advise the analytical staff and 
data processors of any unusual instances or happenstances in 
connection with the sampling. Examples that are important are: 
unusual contamination, such as spillage in the stream, accidental 
treatment of the water area, unusually heavy rains, extremely low 
water, extremely high water, high water draining adjacent land not 
normally a part of the drainage system. 
9. Ship sample to laboratory. 
Agricultural and other food and feed products 
All crops should be sampled immediately before or at time of harvest. 
Harvest will be considered any usage of crop in which it might find its 
way into food for animal or man. 
It must be understood that the principal weak point in determination of 
residues on crops is that of obtaining a representative sample. This 
problem is magnified in the monitoring effort now under way in that 
instead of the usual small experimental plots, the sampling must now be 
done on a block as much as a hundred acres in size. Only the extreme 
care and vigilance of the persons taking the samples can overcome this 
almost insurmountable problem. 
The following directions are guidelines rather than rigid barriers to 


/ 
individual consideration. If departure is made trom these guidelines, it 
should be so indicated on the back of the sample sheet with the reason 
for such departure. The staff which must interpret the results must 
have all pertinent data to make this study meaningful. Any data bearing 


on the problem of sampling mist accompany the samples so affected. Do 
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8 
not trust to memory and, above all, do not send a separate memorandum after 
the samples are taken, The separate memorandum may never reach the person 
who must have the information, If approval of a procedure is desired 
before sampling, it should be done by phone or memorandum, and this fact 
should be so indicated on the data sheets, If a change seems desirable 
in the guidelines that follow, this will be done by issuance of new pages, 


Upon receipt of changes, the old directions should be discarded, 


Follow instructions of supervisors for handling and shipment of perishable 
products, Always be sure to freeze perishable specimens immediately after 


collection and keep them frozen until they reach the laboratory. 
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Guidelines for sampling of individual crops: 


Li 


Hay, forage, pasture. 


A sample will consist of 10 pounés of the crop. The first should 


be taken along a diagonal over the field from about 5 equidistant spots 
over its entire length. The second should be taken along the other 
diagonal. 

The crop should be cut with a forage cutter, provided for this purpose, 
with extreme care so that the cut forage does not get in contact with 
the soil. The soil may be contaminated with an insecticide not present 
on the forage. 


The forage cutter will cut more grass than is needed if a swath is cut 


completely across the field; therefore, with a little care and thought, 
the length of diagonal can be calculated and only as many sampling no 
spots cut as needed for the 10 pounds of grass. This is done by cutting 


_—__ 
grass for a certain number of paces, skipping the next increment of 


ON 
ai 


paces; then cutting for the same number as the first cut. Then, skip | 
\ 
the same number of paces skipped first and so on but continue across 





the entire two diagonals of the field. 

The accumulated cuts are then placed in a plastic bag inside a canvas 
bag, weighed, labeled, and sent to the laboratory. The data sheet 
should be placed in an envelope between the plastic bag and the canvas - 


bag. The identifying label should be tied to the mouth of the bag. The z 


weight at time of sampling is important. This may be the gross weight 
of bag and sample; if so, a notation should be made on the data at 


sheet as to empty bag weight, also. 


The labels on the two diagonals of any one field are identical. This 


is understood. The laboratory will work these up as duplicate samples. 
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Cotton: 


The mature cotton plant at time of harvest should be sampled. Also, 


seed from the picked cotton should be obtained. 


a. 


Plants: 

Ten pounds of plant material is desired. This is equal to about 

10 mature plants. To get this, an estimate should be made of the 
number of rows in the field. This should be so divided that 10 
evenly spaced rows are selected, starting several rows from the end 
of the field. The sampler should walk into the field, 5 paces on 
the first sampling row and cut off cotton plant 6 inches from the 
ground with a corn knife or machete. On the next sampling row, the 
sampler should walk in one-tenth the distence across the field; 

on the third sampling row, two-tenths the distance. On the fourth, i 
three tenths, and so on. When 10 cotton plants are obtained, they 


should be cut into pieces small enough to fit in the plastic bag 





as used for forage. For the other sample from the field, repeat 


this procedure but be sure to start at opposite corner of field. 





The bag should then be weighed, labeled, and provided with data 
sheet. 

Seed: 

If necessary, the sampler should accompany the cotton to the gin. al 
Ten pounds of seed should be obtained with care, making sure the U 
seed comes from the fie’d under studv, Remember that much seed 
may remain in the gin from the previous ginning so time should be 


allowed for this to be run out before the sample is taken. 


If the sample is taken from seed being returned to the farm, care 


should be taken to obtain the 10 pounds from many parts of the load 


so that it will be truly representative. li, 
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Ve 
It is then placed in plastic bag, weighed, labeled, and provided 
with data sheets. 
Corn: 
The corn should be sampled in the same manner as the cotton, using 
10 corn plants as one sample. Two samples should be taken. The 
time of harvest will vary, depending on usage of the corn. Sweet 
corn will be sampled at the time the corn normally is shipped to 
market. Silage corn samples will be taken at the time the corn is 
being processed for silage. Field corn samples will be taken as 


the corn is being picked. 


The ears of corn should accompany each plant in the same bag. They 
should not be husked. This will be done at the laboratory, if required, 
Soybeans: 


Soybeans used for forage will be sampled as forage. Soybeans 


V re 9 





grown for seed will be sampled both as whole plants and as seed. 


For seed, 10 pounds may be obtained from the harvester as it moves 





over the field, with care that seed from about 20 portions of the 
field are included in the sample. O° 
Twenty mature plants will be considered a sample. These plants 

should be taken in the same manner as corn. a 
Rice: : — 
Rice should be sampled at maturity, both as complete plants and as 

grain. About 10 pounds of mature plants should be taken as a sample 

on diagonals across the field as in forage, but with the added pre-— 


caution against tramping and shattering the crop. 


It would be better not to cbtain the sampie than to antagonize the 


farmer. a 
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10. 


ze 
The grains of rice may be taken from the combine at various parts 
of the field to insure it being representative, as in soybeans. 
Sugarcane: 
Sugarcane should be sampled as corn, at time of maturity. Two 
samples should be taken from the field. 
Truck crops: 
Only the marketable portions of truck crops should be sampled unless 
the residue is used for cattle feed. 
At least 10 pounds of sample should be provided along diagonals 
across the field with two samples per field. No less than 10 
individual vegetables, or the like, will be a sample regardless 


of weight. In other words, 10 cabbage, or 10 watermeions. 


The data sheet should show how many bags represent a sample in such 


It is conceivable for watermelons that 10 bags will be used. 


The labels should be marked a, b, c, etc., and al, bt, cl, etc. LOL 


cases. 


the two samples from the separate diagonals, if more than one bag 
per sample is required. 

Nut crops (Pecans): 

Ten pounds of mature nuts will represent a sample of the grove, with 
two samples to be provided from each grove. 

Take these as nearly as possible along diagonals across the field. 
These nuts should be sent to the laboratory in the shell, not hulled. 
Sweetpotatoes: 

Should be sampled as vegetable or truck crop. 

Samples of milk, farm stored meat, game, fish, or other food pro-— 
ducts for human consumption will be collected only when results of 


other monitoring activities indicate need for such. This entire phase 
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13 
requires special handling. Special sampling instructions will be 
issued if need arises. 

III. Determine impact of agricultural pesticides use on nontarget organisms 


including (1) beneficial insects, (2) nontarget phytophagous insects, (3) 


nuisance pests of man and animals, (4) nontarget plant life, and (5) selected 


organisms which may show biological magnification of residues. Record 

information on EI T/Form No. 2 where applicable. Submit two copies of 

form to Regional Office. 

A. Light traps: Operate 1 black light trap per area for one night per 


week, Place trap near center of area. Collect, count, and record 


Lepidoptera listed below. Preserve remainder of catch in alcohol, label 
container, and ship to Gulfport taxonomic unit. Place partially completed 


forms (EI T/F #2) in envelope and tape securely to container. Taxonomic 


unit will complete form after sorting remainder of collection. 
1. Click beetles (Elateridae) 

2. Calosoma spp. (predatory ground beetles) 

3. Blister beetles (Meloidae) 

4. Scarab beetles (Scarabaeidae) 

5. Spotted cucumber beetle (Diabrotica undecimpunctata howardi) 
6. Tiger beetles (Cincidellidae) 

7. Giant water bug (Lethocerus americanus) 

8. Southern green stink bug (Nezara viridula) 

9. Treehoppers (Membracidae) 
10. Tomato and tobacco hornworms (Protoparce spp.) 


11. Salt-marsh caterpillar (Estigmene acrea) 





B, Sweep net: Take 100 sweeps per block, where habitat is suitable, per 


week; one sweep covers 180 degrees. Starting at edge of field walk 
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14 
straight into field. Make counts and record totals of following 
insects collected. 

1. Grasshoppers (Acrididae), Adults and nymphs. 

2. Lady beetles (Coccinellidae Beneficial) Adults 

3. Bumble bees (Apidae) 

Take 10 cores per block, once per month, in same blocks 


Soil samples: 


selected for pitfall work. Divide cores into 2 samples. Cores will 
be taken to depth of approximateiy 1 foot with 5-inch soil auger, or 
other implement. Sift or shake soil and retrieve invertebrates listed 
below. 

1. White grubs (Scarabaeidae) 

2. Wireworms (Elateridae) 

3. Earthworms (annelids) 
Make and record counts. Freeze specimens and label for submission to 
laboratory for residue analysis. 

Pitfall traps: Place 6 wide-mouth ice cream containers in soil to 
ground level in each selected block. Record location and fill one- 
third full with 70 percent alcohol. Place traps in afternoon, collect 
first thing next morning. 

Combine collections, make two samples of 3 containers each. Make counts 
of organisms listed below and record. Make this survey biweekly. 
1. Ants (Formicidae) 

2. Spiders (Araneida) 

3. Ground beetles (Carabidae) 

4. Earwigs (Dermaptera) 

5. Field crickets (Acheta sp.) 


6. Rove beetles (Staphalinidae) 
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E., Nuisance species 


i. 


ad 


Mosquitoes: Using dip net make and record counts weekly of larvae 


for one pond and one stream or ditch (if available) per area. Take 
2 samples each consisting of 5 dips at 5 previously selected points. 
Ticks: Make drag counts in suitable habitat (pasture, fallow, 
woodland, ditchbank). Each such sample will consist of 10 drags, 
100 feet per drag. Take two samples per area weekly and record 
findings. Count adults and nymphs. 


House Flies: Make grid counts once per week. Place grid in suitable 


location near habitation or barn in sunshine. Wait for 1 or 2 


minutes until flies are settled. Take count. Place the grid a 


second time. Take count and average the two counts, and record 

average on form. Take 2 samples per area. 

Tabanids: (Horse flies only) Make counts on 10 animals, if available, 

per area per week. If 10 animals are not present on area, divide 

available animals into two equal samples. Be sure to use same number 

in both areas A and B. Using binoculars, walk around animals and 

count number of horse flies resting on or annoying each animal. 

Record average per animal. 

Chiggers: Place black construction paper (8 x 10%) flat on ground 

in suitable habitat and leave for at least 10 minutes. Make and 

record counts. Take 2 samples per week per area, 5 exposures per 

sample. 

Fleas and mice: This is a three-way project. 

a. Place 10 mouse traps (continuous type) at random in suitable 
locations. Make 2 samples, 5 traps per sample. Make and record 

population counts for 2 continuous nights per month, check each 


morning. Continue until 10 mice are caught. 
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16 
b. Chloroform a total of 10 mice, 5 per sample, and make flea 
counts. Comb carcasees, make and record counts (average per 
animal). 
c. Preserve the 10 mice for residue analysis according to 
instructions. Make two samples. 
Bees: Two colonies of bees are located in each area. One colony is 
equipped with a dead bee trap from which samples will be collected. 
The other colony is equipped with a pollen trap from which pollen 


samples will be collected. 


Instructions will be issued later for making routine collections of 
pollen, honey, and brood. In the interim, Dr. W. C. Roberts, ENT, 

will make these collections. It is anticipated that permanent per-— 
sonnel will receive special training and instructions by Dr. Roberts 


for making these collections at a future date. 


Collect and record dead bees daily. Consolidate each daily collection 





in a deepfreeze for shipment to Gulfport weekly. Record daily mortality 


on Form No. 2. : 


The data for Form No. 3 will be required for the accumulated daily | 
mortality for chemical analysis. e 
When daily mortality exceeds ten times the average, preserve this = 


collection separately in the deepfreeze. Complete Form No. 3 with 
explanation. Provide any information as to cause of increased 
mortality such as Block "X" treated with endrin or methyl parathion 


preceding date, etc. 
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17 
Biological indication of pesticide drift: 
Make observations on nontarget crop areas, pastures, fallow, etc., to 
establish condition of plants prior to time of application of herbi- 
cides or defoliants. After application of herbicides or defoliants, 
walk through and assess effect. Record effects observed and distance 
from target area. Collect anc submit foliage samples to support 
observations, Make observations weekly. 
Indicators of biologica: magnification of residues: 
This work will be in addition to indicators taken from soil samples 
under C and mice under E--6. Collect indicators, two samples in each 
area, once per month. Label, freeze immediately, and ship to laboratory 
according to instructions. Biological specimens for this purpose should be 
shipped as soon as possible. Indicators will include: le 

1. Minnows 


2. Tadpoles 





3. Water turtles 


4, Aquatic algae k 


IV. Weather Data: 2) 
A, Place rain guage and Standard U. S. Weather Bureau shelters in each i" 
area. Record precipitation daily. mail 
B, Complete weather recording stations with hygrothermographs are expected > 
to arrive for use in each area. In the interim, temperature readings = 
may be obtained from local weather stations. 
Cc. Wind: 
Wind guage readings should be taken and recorded whenever treatments | 
al 


are observed in the areas. If spraying is carried on throughout the 


day, several readings at different time intervals will be made. — 





















2 ini sini alain Satan Sagres Apt ina aren 
5 age os, eeltenbe — idly har Paeihod were Js382 mori 
7 * sebiswe altos sisde aan” sanotsaitsedo iE 
Taowiies? Ge BottecltInune Teotaaloie 35 ates He! H- 
. "pelqeee Lice pot? velar svopsntbni: egcgeba hoi AY <6 Like Srow “Sea? 
Mone 2 welgase ie asajestbal axetls2 4. # tate Sap: Wan Soha: 
g¢ @eeanedal py eis tae Yl oki Syhek teers? fetal sion. <94 anne ,ne¥n | 
OS DSGOME Vanacey S149 A art upg tegheric! = CRT HO om Ea b Se 
-sinebubgel Sh iw eenteothul. yofitaeey da aioe 44 beet ide 
awouatlt | £ 
| Pteyin® -s 


eons? Bois? 


~ 


: cite eae ae 
| waghe’ oisiupl 2 


post os setae ‘ins A 








18 
CAUTION : 


High potency pesticides are being applied in some of the study areas, 


All employees should guard against hazardous exposure. Follow recommenda— 


tions in Agricultural Handbook 120 and plan work so these instructions 


can be followed. 
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Gulfport, Mississippi 
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METHODS OF CHEMICAL ANALYSIS 


Condensed procedures used in chemical analysis given in this report are 
presented on the following pages. It is well to emphasize at this 

point that pesticide residue analysis is dynamic, constantly changing, 
as new methods and techniques are developed. The latest and best equip- 
ment available has been used in this study. Recent acquisitions include 
equipment which will permit more rapid and precise analysis of the 


phosphate insecticides. 


Perhaps the greatest development effort is being put forth in the tech- 
niques used in clean-up of samples. Some of the methods in use do not 
provide 100 percent recovery of pesticide residues from the media sampled. 
Every effort is being made to improve this situation and at the same time 
permit better separation of the extraneous materials that often accompany 


the pesticide residues upon extraction. 


Cooperative relationship is maintained with Federal, State, and industrial 
laboratories so that as improved techniques are developed they may be put 


into use. 


The changing methods and techniques bring about another problem; that is, 
interpretation of old data in light of new. In the present case, many 
hundreds of the samples were re-examined and new data, if obtained, are 


included in this report. 











The most persistent problems in this residue study centered around 
interferences. Some of the solvents in use, unless carefully purified 

and redistilled, give signals on the gas chromatograph which are recorded 
in the same way as aldrin. There must be constant vigilance, and each 
batch of solvent must be checked before use. To make matters somewhat 
more complicated, elemental sulfur, which occurs naturally in many samples, 
accentuates the aldrin signal so that one may easily be confused into 
believing the sample is "loaded" with aldrin. Actually this double problem 


lends itself to solution readily by thin-layer chromatographic clean-up. 


Another point of considerable magnitude has been the mutual interference 
of dieldrin and DDE (a breakdown product of DDT). Here again, thin-layer 


techniques or column chromatography provide good separation. 


“One of the problems not recognized until recently in the laboratory was 





the interference of 0,p-DDT (an isomer occurring in the manufacture of 
DDT) with the analysis of endrin on the gas chromatograph. Thin-layer = 
separation easily solved this interference difficulty, but at the same J 

y 
time caused re-examination of all earlier data. All analyses herein cy 


reported have been re-examined in this light. 


The presence of an undetermined chlorinated hydrocarbon, suspected to be 
toxaphene and/or Strobane, at significant levels in numerous soil and silt — 
samples has pointed out the need for study by the analytical staff on the 


determination of these two insecticides. A technique utilizing thin- 
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5 
layer technique for separation and colorimetric methods for quantification 
is being developed and studied. In this preliminary report, however, 


determinations of toxaphene and/or Strobane are not included. 


In order to meet the goals established at the beginning of the progran, 
certain arbitrary limits of definition had to be set. For soils, silt, 
crops, and biological samples, any chlorinated hydrocarbon residue which 
is less than 0.1 p.p.m. is recorded as a ier and less than 0.05 is not 
reported. For water, these limits are a trace if less than 0.1 p.p.b. 
and less than 0.05 p.p.b. is not reported. The reasons are based on the 
difficulty in positively identifying any residue below these limits. If 
the needs of the program in the future determine that these limits should 


be changed, adjustments will be made. 


EQUIPMENT 
The following equipment was used in this study: 


1. F &M Model 810 gas chromatograph equipped with flame, thermo- 





couple and electron capture detectors. 


2. Two Jarrell-Ash Model 28730 gas chromatographs equipped with a 
electron capture detectors. if 
= 
3. Three Spectronic 20 colorimeters. Br 
i] 


4. Two complete thin-layer kits by Brinkman. 


5. Perkin-Elmer Model 221 infrared spectrophotometer with KBr 





pellet press and micro cells. 





6. Complete grinding, mixing, and extraction equipment for 
processing of samples, such as Ohio silage cutter, hammer mill, 
burr mill, Waring blendors, concentric rotators, U. S. Stoneware 


ball mills, and the like. 


ANALYSIS OF SOIL 
Soil for analysis is screened to remove matter such as roots and stones 
and to insure uniformity of the sample. A Raeennrs of 100 gms. is 
taken to determine the moisture content. This is heated in an oven at 
125°C until there is no further weight loss. The percentage of moisture 


is then determined. 


Then 300 gms. of the soil, mare on dry weight, is placed into a 0.5 
gallon Mason extraction jar and 600 ml. of 3:1 hexane-isopropanol solvent 
‘added. A new cap is placed on the jar and the jar sealed. The sample 
identification number must be placed on the extraction jar and every other 


container into which the sample, or portions of the sample, are placed. 


The extraction jar is concentrically rotated at 30 r.p.m. for 4 hours. 
After allowing to stand to permit settling, approximately 200 ml. of 
extract solution is filtered into a 500 ml. separatory funnel. The solu- 
tion is washed twice with distilled water. The water washings and any 
"cuff" remaining at the interface are discarded. The remainder of the 
washed solution is drawn off into the laboratory sample jar. At this 


point, each ml. of solvent contains extract from 0.67 gms. of soil. 
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For a preliminary survey, 5 lambdas (microliters) of solution are 

injected into gas chromatograph equipped with a 4 ft. glass column containing 
5 percent SE 30 on chromosorb W. Temperature of column is maintained at 
185°C, the injector port at 220°C, and the electron capture detector at 
200°C, Amplification of the instrument is set to provide half scale 


deflection of the recorder with 5 nanograms of aldrin. 


The preliminary survey will complete all samples that are blank; that is, 
those which do not produce inflection of the disc integrator with the 


injection used. 


In many instances, no further confirmation will be required if a few well 
defined peaks are present and the retention time exactly fits standards, and 
there is a history of use of the particular pesticide involved. Such would — 


be the case with lindane, DDI, and heptachlor. 


If a peak is present for aldrin and none for dieldrin, then aldrin must be 





confirmed by further analysis. Confirmation of aldrin is realized through 


the use of thin-layer technique of Warrington, Schutzmann, and Barthel (1). a 

1 

by 
At this point it is well to call attention to the interference caused by . 
sulfur at aldrin retention time with the column recommended above. tae 
(Schutzmann, Ford, and Barthel (2)). Le 
Using the present column, dieldrin and DDE have identical retention times. = 
These two pesticides may be separated according to the Food and Drug 

aT 





technique, using Florisil column (3), or by thin-layer (1). The Florisil 
does not lend itself to a large number of samples and is subject to much 
irregularity due to inactivation of the Florisil by soil constituents. 

After separation by either method, the eluates are concentrated to known 
volume and injected into gas chromatograph as before. The peaks can now 


be positively identified. 
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ANALYSIS OF WATER 

Water is delivered to the sample processing laboratory in 5-gallon bottles. 
These bottles are weighed and the water decanted into an extraction bottle, 
using care to not disturb the sediment in the sample bottle unduly. Then 
the sample bottle is reweighed. Calculation then gives the weight of the 
water to be extracted. Then 1,000 mls. of 3:1 redistilled pentane-ether 
solution is added to the extraction bottle. After closure, the extraction 
bottle is rotated 20 minutes at 30 r.p.m. The hydrocarbon solution is then 
decanted to a sample flask by syphon arrangement. The solution is concen- 
trated to 10 mis. and a 5 lambdas injection made to determine presence or 


absence of insecticide, as in the soil analysis. 


If insecticides are present, the sample is returned to the laboratory for 
separation, through thin-layer, of the "drin" family of insecticides from ' = 


the DDT family. After separation and extraction from the absorbent, the 





separated concentrates are diluted to known volume and re-examined on 


the gas chromatograph. 





ANALYSIS OF SILT 


OV 

! 
Silt, sludge, sediment, and the like, which represent soil carried and 7 
deposited by water, are analyzed in much the same manner as soil except al 

—~] 
for the extraction step. e 


Three hundred gms. of silt, after thorough mixing and following removal of 





sticks, stones, and plant matter of greater than 10 mm. in diameter, is 
weighed into the 0.5 gallon Mason extraction jar. To this is added 600 
mis. of 3:1 redistilled hexane-isopropanol solution. Then about 150 gms. 


of anhydrous sulfate is added. The mixture is then rotated 





concentrically at 30 r.p.m. for 4 hours. 


If it is desired to report analysis on dry weight, a subsample is taken at 


the same time as the above for moisture determination. 


Following the extraction step above, the steps to be followed are the same 
as those for soil. 


PROCEDURES FOR DETERMINATION OF PESTICIDES 
IN BIOLOGICAL SAMPLES 


Honey and Nectar 

Weigh 20 gms. of honey into 50 ml. beaker. Transfer into separatory funnel, | 
using 40 ml. redistilled pentane. Shake for 1 minute. Allow to separate, 
aliquot 20-25 mls. of pentane solution off top. Do not allow any honey 
solution to get into pipette when drawing off pentane solution. If honey 

is thick, add 5 to 10 mls. distilled water to thin it for a good mixture. 


If it is necessary to use water, add a small quantity of sodium sulfate 


to pentane aliquot to dry sample which is now ready for analysis on gas 





chromatograph. 


When known amounts of insecticides (aldrin, BHC, dieldrin, endrin, and ue 
heptachlor ) were added to honey, 70 to 80 percent of them were recovered 
by the above procedure. No interference was observed down to the 0.05 


p.p.m. level. 





Honey Containing Beeswax 
Weigh 2" wide strip of paper. Spot honey from wax on paper. Reweigh to 


get net weight of sample. Develop paper chromatograph in redistilled 
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| 2 
methanol bath and allow solvent front to travel to top of paper. Cut off 
top 3" of paper and put into centrifuge tube with 10 mls. redistilled 
pentane. Shake for 1 minute and remove paper. Pentane solution is then 


ready to inject into gas chromatograph. 


Bees 

Five gms. of bees are blended in isopropanol for one minute. Transfer to 
separatory funnel using 200 mls. pentane. Wash twice with distilled water 
to remove isopropanol. Aliquot 50 mls. of pentane solution and process 


through Murphy-Corley column as follows: 


Add 100 mls. 15% ether to clean column. Add 100 mls. redistilled pentane. 
Add sample and as solvent approaches dryness, add 200 mls. 6% ether to 
eluate first fraction. As this solvent approaches dryness, add 200 mls. 


to eluate second fraction. Evaporate to 10 mls. The samples are then > 


ready for analysis on gas chromatograph. 





Soil Invertebrates (white grubs, wireworms, earthworms) 

O 
Wash insects externally with acetone by flushing or dipping. Dry under air wu 
bath. Weigh sample. Grind in mortar with pestle, using 10 mls. redistilled 


acetone. Filter into test tube and bring to dryness with 40°C air bath. be 


Add 10 mls. redistilled pentane and shake well. Allow to settle and decant, 








leaving any oils or fats that separate. 


Do column clean-up, using Murphy-Corley column. Elute consecutively with 


200 mis. of 6% and 15% ether in pentane. Evaporate both fractions to 10 
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10 


mls. Sample is now ready for injection in gas chromatograph. 


Algae 
Weigh large, fluted filter paper. Filter algae and discard washings. 


Allow algae on filter paper to air-dry. Trim filter paper around algae. 


Weigh out 50 grams; freeze balance for possible future use. 


Blend the 50 gms. sample in Waring Blender with 250 mls. of redistilled 
isopropanol for 3 minutes. The mixture is then transferred to 0.5 gallon 
extraction jar with 750 mls. of redistilled pentane. After careful mixing, 


the solutions are filtered. 
At this point the analysis proceeds exactly as for grass (see below). 


Pollen 
Grind pollen in mortar with pestle, using 5 mls. per gm. of redistilled | 


isopropanol. Add 5 mls. per gm. redistilled pentane. 





From this point on, the procedure is the same as for grass. 





Grass 


Fifty grams of grass is blended with 250 mls. of isopropanol* and transferred 


to a half-gallon fruit jar with 750 mls. of pentane. 


The sample is then 


concentrically rotated 4 hours on a ferris wheel type rotator. 


Forty mls. of the extract from grass, representing 2 grams of original sample, 


is washed twice with distilled H50 to remove the alcohol. 


the alcohol, the extract is cleaned up on the Murphy-Corley chromatographic 


colum. 
a. 
b. 


Cc. 


d. 


e. 


The Murphy-Corley column is prepared as follows: 


Add § inch Na,SO), to a chromatographic column. 


Add 10 gms. activated Florisil to the colwm with gentle tapping. 


After removal of 


Ada 10 gms. of 15:2 Florisil-carbon (Nuchar) to the colum with 


gentle tapping. 


Add 5 gms. activated Florisil to column with gentle tapping. 


Add 4 inch NapSO4 to the colum. 


The colum is washed with 100 mls. of 15% ethyl ether in pentane and then 


with 100 mls. pentane. 


When the pentane wash solution reaches the top of 


the NaoS0) layer, the sample extract of 10-20 mls.** is added to the 


colum. 


(The first fraction is collected from this point). 


When the level 


of the 6% ether in pentane reaches the top of the NapSO), layer, 200 mis. of 


the 15% ether in pentane is added to the column and collection of the second 





* All solvents must be redistilled. 


** The sample extract should be concentrated to 10-20 mls. before the 


column is prepared. 








12 
fraction is begun. After collection of the fractions, each is concentrated 
to 5 mis. before injection on the GLC colum. The 5 mls. containing the 


sample may be clarified with Nuchar-Attaclay adsorbent if needed. 


If it is desired to lower the limits of the p.p.m., the eluant may be 
concentrated to 1 ml. For several of the commonly used chlorinated 
hydrocarbon insecticides on grass, this procedure can be used in the 


range of concentration as low as 10 to 50 parts per billion. 


Other Biological Samples 


Recognized methods are being followed for extraction and analysis of crop 
and indicator animal samples such as turtles, minnows and frogs. Improvements 


in methods of analysis for these types of samples are being developed. 
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LEGEND 


Analysis incomplete - These samples will be re-examined 
in light of improved techniques. 


Arsenic - All arsenic analyses are reported 
as metallic arsenic. If no figure 
is given, it means that arsenic was 
not run on that particular sample. 


N - Less than 0.05 p.p.b. in water, or 
less than 0.05 pep.m. in other 
samples. If only arsenic analysis 
is reported, it means that the 
sample was negative for chlorinated 


hydrocarbons. 
P.p.v0. - Parts per billion. 
p.p.m. - Parts per million. 
dt - Trace is less than 0.10 p.p.b. in 


water, or less than 0.10 p.p.m. 
in all other samples. 


Note: Analysis of phosphates were made only on 
selected samples. 
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GRA__- Soil Samples 


GRA - Block l 





Date sampled Log Pesticides found 
1964 number ppm 

6/3 G4-79 4.7 Arsenic 
6/3 80 3.9 Arsenic 
7/1 353 3.9 Arsenic 
7/1 354 3.4 Arsenic 
7/20 852 2.2 Arsenic 
7/20 853 3.1 Arsenic 
8/10 1380 4.6 Arsenic 
8/10 1381 3.2 Arsenic 
9/8 2073 N 


9/8 2075 T Methyl Parathion 
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GRA = Soil Samples 


GRA =< Bleck 2 | 


Date sampled Log Pesticides found 
1964 number EE |) |): Sn 


6/2 G4-81 








6/2 82 1.2 p,p DDT 
2.7 Arsenic 

6/26 355 2 p,p DDT 

-81 0,p DDT 

29 DDE 

L Arsenic 


FoOoocn~w 


6/26 356 


7/15 634 





7/15 635 87 p,p DDT 
47 o,p DDT 
25 DDE 

3 Arsenic oD 


8/10 1382 





8/10 1383 


DDE 


ve i 
We I ccareepinm nn: 2 ‘wr 2ea* vie ne 
J be 9 * He ey 


gy 


5°. =) 











GRA__- Soil Samples 


GRA 5s Block 2 (Cont 'd.) 


Date sampled Log Pesticides found 
1964 number ppm 
9/8 G4-2076 0.64 p,p DDT 
T Dieldrin 
0.3 Endrin 
9/8 2079 0.75 p,p DDT 
0.46 o,p DDT 
0.18 DDE 
0.04 Methyl Parathion 
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GRA __- Soil Samples 


GRA = Block 3 


Date sampled Log 
1964 number 
6/2 G4-83 
6/2 84 
6/26 357 
6/26 358 
7/15 636 
7/15 637 
8/29 1921 
8/29 1922 


Pesticides found 


ppm 


T Lindane 
1.48 p,p DDT 
0.2 o,p DDT 
0.59 DDE 

5.4 Arsenic 
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0.27 DDE 

2.9 Arsenic 
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GRA__ = Soil Samples 


GRA__- Block 3 (Cont'd.) 
Date sampled Log Pesticides found 
1964 number ppm 


9/23 64-2451 
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GRA - Soil Samples 


GRA. = Block 4 
Date sampled Log Pesticides found 
1964 number ppm : 


6/2 G4-85 


6/2 86 
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GRA = Soil Samples 


GRA = Block 5 
Date sampled Log Pesticides found 


1964 | number m 


6/2 G4-87 { Lindane 
0.4 p,p DDT 
0.17 DDE 
4.3 Arsenic 





6/2 88 T Aldrin 
T Lindane 
0.22 p,p DDT 
T o,p DDT 
0.12 DDE 
T TDE 
4.2 Arsenic 


6/27 361 0.27 p,p DDT 
4.7 Arsenic 
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4.5 Arsenic 
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0.11 o,p DDT 
0.14 DDE 
T Dieldrin 
7.2 Arsenic 
7/28 973 3 p,p DOT 
9 o,p DDT 
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T o,p DDT — 
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GRA__- Soil Samples 





GRA - Block 6 
Date sampled Log Pesticides found 
1964 number ppm 
6/3 G4-89 2.7 Arsenic 
6/3 90 1.6 Arsenic 
6/23 286 4.9 Arsenic 
6/23 287 4.2 Arsenic 
7/28 974 3.9 Arsenic 
7/28 975 2.6 Arsenic 
8/31 1926 N 
8/31 1927 N 
10/8 2622 N 
10/8 2625 0.14 p,p DDT 
T o,p DDT 
T DDE 
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GRA__= Soil Samples 


GRA = Block 7 


Date sampled Log Pesticides found 
1964 number ppm 


6/3 G4-91 


6/3 oe 


6/24 . 288 


6/24 289 0.27 p,p DDT 
0.17 DDE 
5.4 Arsenic 
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7/15 639 
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8/20 1599 T Lindane 
’ 1.6 p,p DDT 
T o,p DDT if 
0.63 DDE el 
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GRA__=__Soil Samples 


GRA -__Block 8 R 
Date sampled Log Pesticides found 
1964 number ppm 


6/3 G4-93 0.2 p,p DDT 
0.13 DDE 
3.4 Arsenic 





6/3 94 0.18 p,p DDT 
T DDE 
2.4 Arsenic 


6/23 290 3.7 Arsenic 
6/23 291 
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0,15) DDE 
2.00A 
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0.32 o,p DDT 
0.25 DDE 
0.26 Dieldrin 
0.12 Endrin 
4.0 Arsenic 


8/10 1385 4,6 Arsenic 
Analysis incomplete 
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GRA__= Soil Samples 


Sore 7 Seeman at RELY ARES oT 


GRA = Block 9 

Date sampled Log Pesticides found 
1964 number ppm 

6/3 G4=95 1.3 Arsenic 

6/3 96 2.1 Arsenic 

6/23 292 1.0 Arsenic 

6/23 293 2.0 Arsenic 

Mies 854 0.7 Arsenic 

7/23 855 2.0 Arsenic 

8/19 1601 N 

8/19 1602 N 

9/14 2267 N 

9/14 2268 N 
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GRA__= Soil Samples 


GRA = _ Block 10 
Date sampled Log Pesticides found 


1964 number . ppm 
6/4 G4-97 





6/4 98 


6/24 294 1.24 p,p DDT 
0.48 o,p DDT 
0.29 DDE 

5.1 Arsenic 


6/24 | 295 p,p DDT 


8/3 1086 6 p,p DDT 
1 o,p DDT 
1 DDE 


Arsenic 


1 
6 
3 
h 


roo rf 


8/3 1087 5.8 Arsenic 
Analysis incomplete 





8/24 1749 T Lindane 
1.21 p,p DDT ?) 
0.35 DDE _ 
T Dieldrin ir 
T Endrin 


8/24 1750 0.65 p,p DDT c 
0.45 o,p DDT oe 
0.18 DDE x 
Jeor Methyl Parathion | 





9/24 2457 T Lindane 
0.8 p,p DDT 
T Dieldrin 


9/24 | 2458 0.4 p,p DDT 
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GRA__=~ Soil Samples 


GRA _._= Block 11 








Date sampled Log Pesticides found 
1964 number ppm 
6/4 G4-99 3.8 Arsenic 
6/4 100 4.1 Arsenic 
6/29 363 4.6 Arsenic 
6/29 364 4.6 Arsenic 
7/29 976 0.68 p,p DDT 
. 5.3 Arsenic 
7/29 977 0.16 p,p DDT 
4.9 Arsenic 
8/31 : 1923 0.3 p,p DDT 
T Endrin 
8/31 1924 0.5 p,p DDT 
0.35 0,Pp DDT 
0.11 DDE 
10/8 2620 0.26 p,p DDT 
0.18 o,p DDT 
T DDE 
T Endrin 
10/8 2624 N 
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GRA __- Soil Samples 


GRA __-_ Block 12 


Date sampled Log Pesticides found 
1964 number ppm 

6/3 G4-101 1.6 p,p DDT . 
0.38 o,p DDT 
0.17 DDE 
6.3 Arsenic 

6/3 102 1.7 p,p DDT 
0.3 0,p DDT 
0.21 DDE 
6.1 Arsenic 

6/27 359 1.63 p,p DDT 
0.22 DDE 
6.4 Arsenic 

6/27 360 1.56 p,p DDT 
0.17 DDE 


6.9 Arsenic 
7/23 856 T Lindane 
0.92 p,p DDT 
0.4 o,p DDT 
0.28 DDE 
0.19 Dieldrin 
0.29 Endrin 
8.6 Arsenic 


TAPS 857 





8/13 1386 0.62 p,p DDT d 
0.23 o,p DDT 
0.21 DDE ae 
T Dieldrin = 
12.5 Arsenic > 





8/13 1387 


9/8 2074 0.11 Dieldrin _— 


9/8 2078 0.6 p,p DDT 
T Dieldrin 
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GRA_=-_ Block 13 


Date sampled 
____ 1964 


6/4 


6/4 


6/24 


6/24 


8/3 


8/3 


8/24 


9/21 


9/21 


GPA _-__Soil Samptes 


SOUS eae cum Teme Comm cere 


Log 


G4.0293 


104 


296 


297 


1088 


1089 


1751 


2452 


2455 


Pesticides found 


2.81 p,p DDT 
0.95 0,p DDT 
0.37 DDE 

T Dieldrin 

T Endrin 

4.8 Arsenic 


3 Endrin 


T Dieldrin 
0.29 Endrin 
4.2 Arsenic 


Salen eye eye 
TO ,piDDE 
0.93 DDE 


0.6 p,p DDT 
T Dieldrin 


0.7 p,p DDT 
0.12 Dieldrin 
0.27 Endrin 
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GRA__- Soil Samples 


GRA ._ = Block 14 


Date sampled Log Pesticides found 
1964 number ppm 


6/3 G4-105 0.33 p,p DDT 
T DDE 
4.4 Arsenic 





6/3 106 


6/23 298 0.41 p,p DDT 
. 0.17 DDE 
4.7 Arsenic 


6/23 299 3.6 Arsenic 
Analysis incomplete 
7/29 978 4 p,p DDT 
5 0,p DDT 
1 DDE 
Arsenic 


0.6 
0.2 
0.3 
5.0 


7/29 979 


8/31 1920 


8/31 1925 0.9 p,p DDT 
0.1 DDE 
T Dieldrin 
T Endrin 
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GRA_- Water And Silt Samples+ 


/ 


A - Well water 
B = Water leaving the study area 
C - Water running off the fields 
D - Water draining onto the area from outside 
E - Water flowing off fields immediately after rain 
Material Vacation Date Log Pesticides found 
sampled 1964 number ppb ppm 
C Water 1 6/9 G4=-221 N 
CrSilt il 6/9 248 N 
C Water 2 6/9 222 N 
CG Silt 2 6/9 249 N 
A Water 3-6 6/9 225 N 
C Water 9 6/9 224 0.39 Lindane 
C Silt 9 6/9 250 0.36 p,p DDT 
O2350 0200 
C Water 4 6/9 225 N 
C Water 5 6/9 226 N 
Cesilt 5 6/9 251 0.25 Lindane 
0.14 p,p DDT 
0.79 o,p DDT 
0.39 DDE 
0.13 Heptachlor 
C Water 1 i. 347 N 
CaSsiic 1 Wid 440 N 
C Water 2 7/1 348 N = 
C Silt 2 7/1 Abd N i 
C Water 5 v/1 349 N 07) 
GaSiLe 5 ALL 442 0.2580, DeDDE ty 
0.36 DDE 
C Water 4 re 350 N ir 
~ 
i} 
B Silt 10 ree 567 N i: 
B Water 10 7/il 582 N 
A Water any 7/11 583 N =— 
C Water 1 Ld 845 N 
GeoLit 1 FGA) 920 N 
C Water 2 Rl 846 N 
CaASiLt 2 7/17 921 N at 


1/ Classifications B, C, D, and E also apply to silt. 
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GRA__- Water And Silt Samples (Cont'd.) 


Material p Date Log Pesticides found 
at 

sampled aaa 1964 number ppb _ ppm 

CG Water 4 7/23 G4=847 N 

C Water 8 7/23 848 N 

C Silt 8 7/23 922 0.08 Lindane 
0.32 0,p DDT 
0.1 DDE 
0.06 Heptachlor 

C Silt 8 ies 923 0.09 p,p DDT 
0.51 0,p DDT 
0.31 DDE 

A Water 370,57 7/27 958 N 

C Water 9 7/28 959 N 

Casiit 9 7/28 1040 T p,p DDT 
0.3 0,p DDT 
0.15 DDE 

Gesilt 5 8/10 1355 0.25 o,p DDT 
0.15 DDE 
T Endrin 

C Water 5 8/10 1480 N 

B Silt 10 8/8 1356 T Dieldrin 

B Water 10 8/8 1481 N 

C Water 4 8/11 1479 N 

C Water 1 8/14 1520 N 

Cc Silt 1 8/14 1529 N 

CESiLt 5 8/17 1543 0.61 0,p DDT 
0.2 DDE 
T Dieldrin 

Castle 9 8/17 1544 T Lindane 
0.32 p,p DDT 
0.93 o,p DDT 
0.25 DDE 
0.16 Dieldrin 
0.11 Endrin 

E Silt - Runoff from 

blocks 13-14 8/17 1545 0.23 p,p DDT 


0.36 DDE 
0.2 Dieldrin 
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GRA = Water And Silt Samples (Cont'd.) 





Material Date Log Pesticides found 

Bann led eeiinencnaoe 1964 number ppb __ppm 

C Water 1 8/19 64-1627 N 

E Water Blks. 2,3,4,7 8/17 1628 N 

A Water 37657 8/17 1629 N 

C Silt 2 8/26 1800 N 

B Silt 10 en) 26 1801 0.18 o,p DDT 
T DDE 

C Silt ui 9/10 2115 N 

C Water 1 9/10 2157 N 

C Silt 8 9/4 2127 T p,p DDT 
0.43 0,p DDT 
0.12 DDE 

C Water 4 9/10 2151 N 

C Silt 5 9/10 2124 0.36 o,p DDT 
0.11 DDE 

C Water 5 9/10 2156 N 

C Silt 9 9/16 2237 T p,p DDT 

0.45 o,p DDT 

0.17 DDE 
0.32 Endrin 

A Water GeGe 9/18 2396 N 

C Water 2 9/23 2398 N 

C Silt 2 9/23 2429 N 

Pe: 
Ceositt 8 10/3 2642 N om 
B Silt 10 9/23 2427 0.05 Lindane 


0.15 p,p DDT 
0.38 o,f DDT 
0.24 DDE 

T Dieldrin 
0.23 Endrin 
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GRA__- Apiary Samples 





Material sampled 


Bees 


Bees 


Bees 


Nectar - Hive 6 


Pollen - Hive 6 
Vial l 


Corn Pollen - Hive 6 
Vial 1 


Honey - Hive 6 
Honey - Hive 6 
Honey - Hive 62 
Honey - Hive 62 
Nectar - Hive 6 
Nectar - Hive 6 
Nectar 

Nectar 


Pollen - Vial l 


Date Log 
1964 number 
7/10 G4-728 
7/15 729 
7/3 775 
rhs 781 
7/4 806 
riper 809 
8/3 1158 
8/3 1168 
8/3 1169 
8/3 iL 
8/4 1186 
8/4 1187 
7/21 1188 
7/21 1189 
8/4 1216 


Pesticides found 
ppm 


T p,p DDE 
0.18 o,p DDE 


lZ02 Pied DDL 
0.38 o,p DDT 
0.26 p,p DDE 
0.26 0o,p DDE 
0.15 Dieldrin 
0.18 Endrin 


0.39 p,p DDT 
0.23 o,p DDT 
0.2 p,p DDE 

0.19 o,p DDE 
0 
T 


.27 Dieldrin 
Heptechlor 
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GRA__- Apiary Samples (Cont'd.) 





; Date Log Pesticides found 
Material sampled 1964 ae pe a eee 


Bees hee G4-1223 0.23 Aldrin 
0.1 Lindane 
0.39 p,p DDT 
023° 07"%p° DDT 
O33" DYPp DDE 
0.16 Dieldrin 


0.18 Heptachlor 


Bees 7/27-31 1224 033° p5p 
OR DST a. pe Dar 
Oslo pip 
On22) 0p 


Bees 7/20-24 1227 0.15 Lindane 
0.19 p,p DDT 
0.14 0,p DDT 
0.16 p,p DDE 
0.28 o,p DDE 
Q.11 Heptachlor 


Pollen - Vial 1 TAS 1333 N 


Bees 8/12 1456 T p,p DDE 


0.18 o,p DDE 
T Dieldrin 


Pollen - Vial 1 8/18 1682 N 


Bees 8/13 1687 OFld 


0.16 
Ono2 
0.53 
Q.11 
0.23 


Aldrin 

Lindane 
p,p DDT 
oO, p. DDE 
p,p DDE —_ 
o,p DDE 


0.17 Dieldrin 

T Heptachloi ~ 

0.13 Heptachlor Epox. > 
Bees 8/20 1689 T Aldrin a 
0.12 Lindane = 
0.22 Endrin 
T Heptachlor 


Bees B/1/s18s2l 1850 0.18 Lindane 
0.13 p,p DDT 
0.7110. p ODT 
OF Leos peDDE 

0.18 o,p DDE 


T Heptachlor 
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GRA - Apiary Samples (Cont'd. 





Material sampled Date Log Pesticides found 
1964 number ppm 
Bees 8/28 G4-2039 T Lindane 
Oni2 p.pEDDT 
T p,p DDE 
0.19 o,p DDE 


0.28 Dieldrin 
T Heptachlor 


Bees 9/1 2040 0.1 Aldrin 
0.14 Lindane 
0.16 p,p DDT 
0.13 p,p DDE 
0.11 0,p DDE 
0.16 Heptachlor 


Nectar 8/31 2042 N 


Bees 9/3 2045 T Lindane 
0.24 p,p DDT 
0.18 0o,p DDT 
0.2 p,p DDE 
0.11 0,p DDE 
T Endrin 
Bees 9/17 2221 .52 0,p DDT 
p,p DDE 
.92 0,p DDE 
Dieldrin 


HOnrF 


Bees 9/5 2224 


P 

p,p DDE 
9 0,p DDE 
5 Dieldrin i a 
8 Endrin 


Bees 9/9 2225 


o,p DDE 
Dieldrin =— 
Heptachlor 


Bees 9/10 2226 


p,p DDE 

0o,p DDE i 
Dieldrin 

Endrin 

Heptachlor 
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GRA - Apiary Samples 


Material sampled eee 


Log 


Cont'd. 


Pesticides found 


: 1964 number ppm 


Bees 9/4 


Bees 9/11 


Bees 9/14-17 


Pollen - Vial 1 9/22 
Nectar 9/22 


Bees 9/21 


Pollen - Hive 6 
Via bert 8/14 


Pollen - Hive 6 
Vial 2 8/14 


Pollen - Hive 6 
Vial 3 8/14 


G4-2227 


2324 


2325 


2500 
2501 


2504 


2674 


2675 


2676 


4 Dieldrin 
Endrin 
-13 Heptachlor 


T 

0.4 

O73 

OL 

0.5 o,p DDE 
O53 

0.6 

Ue 

1.3 Parathion 


zm 


-l Aldrin 
Lindane 


5 p,p DDT 
3 0,p DDT 


O=L 
Or2 
0.1 
OL : 
0.7 DDE = - 

0.49 o,p DDE ii 
0.3 Dieldrin 
0.14 Heptachlor ~j 
0.51 Methyl Parathion c 
O25 


9 Parathion 


1.4 Dieldrin 
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GRA 


Material sampled 


Pollen - Hive 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Pollen 


Vial 


Hive 
Vial 


Hive 
Vial 


Hive 
Vial 


Hive 
Vial 


Hive 
Vial 


Hive 
Vial 
Hive 
Vial 


Hive 
Vial 


Hive 
Vial 


Hive 
Vial 


Hive 


Vial 


Hive 
Vial 


- Apiary Samples 


Date 
1964 


8/14 


8/14 


8/14 


10/13 


10/13 


10/13 


10/13 


10/13 


8/4 


8/4 


8/4 


8/4 


8/4 


Log 
number 


G4-2677 


2678 


2679 


2689 


2690 


2691 


2692 


2693 


2694 


2695 


2696 


2697 


2698 


Cont'd. 


Pesticides found 
ppm 


0.55 o,p DDE 
0.5 Heptachlor Epox, 


1.0 p,p DDT 
2.3 p,p DDE 
1.8 0o,p DDE 


LOTZaDpeODE 
3.9 0o,p DDT 
8.2 0,p DDE 


0.46 Aidrin 
3. 280-DEDDE 


0.9 p,p DDT 
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GRA - Apiary Samples (Cont'd. 
: Date Log Pesticides found 
Material sampled 1964 number ppm 
Pollen - Hive 6 
Vial 6 8/4 G4-2699 9.0 p,p DDT 
13.0 p,p DDE 
7.5 0,p DDE 
Pollen - Hive 6 
Vial 7 8/4 2700 0.14 Aldrin 
0.44 p,p DDT 
0.5 o,p DDE 
Pollen - Hive 6 
Vie ter) 10/7 2701 1.47 p,p DDT 
0.48 p,p DDE 
0.5 o,p DDE 
Pollen - Hive 6 
Viale 10/7 2703 24.6 p,p DDT 
13526). pr UDE 
18.6 o,p DDE 
Pollen - Hive 6 
Vial 1 Vafile2 2704 N 
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Supplemental Information Added 12/11/54 


GRA__= Crop Samples 


Material sampied 


Soybeans - Block 3 
Whole Plant 


Milo - Block 5 


Milo - Block 5 


Soybeans =- Block 6 
Whole Plant 


Milo - Block 7 
Soybeans - Block 11 


hole Plant 


Soybeans - Block 11 
Nhole Plant 


SRA - Block 12 
hole Plant 


Soybeans - Block 14 
Whole Plant 


ADDED 12/11/64 


Forage (Grass) ~ Block lL 


Milo - Block 7 


Soybeans =- Block 6 
Whole Plant 


Date 
1964 


10/13 


YS) 


9/5 


10/13 


9/5 

10/19 
10/19 
10/19 


10/19 


. 6/10 


9/5 


10/13 


Log 
number 


G4=-2767 


2136 


2139 


2768 


2138 
2765 
2769 
2772 


2111 


699 


2137 


2770 


Pesticides found 


ppm 


1.07 Dieldrin 


ed 





0.66 Methyl Parathion 


0.62 p,p DDE 


0.35 Lindane 
0.34 p,p DDT 
062500. De 0D: 
O7379 Dp, DEDDE 
0.8 o,p DDE 


0.36 Dieldrin 
Peeper 


N 
N 
N 
N 


OS18O7pDeDOL 

0.32 DDE 
0.37 Dieldrin 
O50 


0.35 Lindane 
0.28 p,p DDE 
0.05 Dieldrin 


0.35 Lindane 
OF IED DeDDE 
0.08 p,p DDE 


0.24 Lingane 
L.Oep, paup st 
O23630. pe DDE 
0.14 p,p DDE 
0.16 o,p DDE 
0.17 Dieldrin 


Methyl Parathion 
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Supplemental Information Added 12/11/64 


GRA__- Miscellaneous Samples 





Material sampled 


Soil Insects - Block 8 
Soil Insects - Block 1 


Water - Used to wash 
bee supers 


Algae = Location 5 


Sneke =- Location 5 


ADDED 12/11/64 


Turtle - Location 4 
(Chrysemys picta belli 
(Gray) ) 


Turtles - Location 4 
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Fish - Location 6 


Pollen - Block 9 
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1964 WEATHER DATA GRA 
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Temperature) Humidity | Rain- 


Date Max. Min. | Max. Min.| fall 


1 88 70 | 100 46 0 
7 a2 72 =} 100 50 0 
) 87 69 | 100 64 Pas) 
4 84 69 | 100 48 0 
5 93 7 Se eLOO 40 0 
6 98 76 o7 41 0 
7 99 73 99 30 0 
8 | 100 79 92 32 0 
oe 10L 73 ~+| 100 60 38 
10 90 68 | 100 61 0 
11 90 74 =| 100 70 03 
12 86 76 =| 100 56 0 
13 88 67 | 100 32 0 
14 82 58 | 100 30 0 
15 90 66 96 48 0 
16 91 68 | 100 44 0 
17 92 67 } 100 38 08 
18 94 71 99 34 0 
1. 94 69 | 100 34 0 
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27 o3 70 =| 100 46 88 
28 93 73 (eL00 48 . 10 
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Temperature} Humidity | Rain~ | Temperature| Humidity | Rain- 





Max. Min. fall 





1 0 1 0 
2 o21 2 0 
3 0 | 0 
4 0 4 0 
5 0 5 03 
6 0 6 0 
7 vy 7 0 
8 T 8 0 
2 0 9 0 
10 0 10 98 28 0 
ll 0 it 100 24 0 
12 0 12 100 37 0 
13 0 13 100 41 0 
14 0 14 100 86 0 
15 0 15 100 G2iiea 2S 
16 T 16 100 44 0 
17 012 We 100 40 0 
18 ~09 18 100 46 0 
19 0 19 90 ce 0 
20 0 20 100 26 0 
2 0 Zt 100 22 0 
22 0 pid 100 30 0 
23 0 23 72 28 0 
24 0 24 98 28 0 
25 0 ra) 100 28 0 
26 0 26 100 40 0 
27 T 24 100 50 0 
28 0 28 100 50 0 
29 30 29 100 48 0 
30 14 30 100 30 0 
31 100 34 0 
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LEGEND 


Analysis incomplete - These samples will be re-examined 
in light of improved techniques. 


Arsenic - All arsenic analyses are reported 
as metallic arsenic. If no figure 
is given, it means that arsenic was 
not run on that particular sample. 


N - Less than 0.05 p.p.b. in water, or 
less than 0.05 pep.m. in other 
samples. If only arsenic analysis 
is reported, it means that the 
sample was negative for chlorinated 


hydrocarbons. 
D.Deu. - Parts per billion. 
P.p.M. - Parts per million. 
L - Trace is less than 0.10 p.p.b. in 


water, or less than 0.10 p.p.m. 
in all other samples. 


Note: Analysis of phosphates were made only on 
selected samples. 
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GRB__= Soil Samples 


GRB_ - Block 1 


AR EP A I RS SS ST SSE TY RIE ST NE SES ES SSE DSS SES SEE STE 


Date sampled Log Pesticides found 
1964 number ppm 


6/2 G4-61 0.05 Lindane 
3.86 p,p DDT 
T o,p DDT 
0.25 DDE 
8.8 Arsenic 
6/2 62 0.35, p,p DDI 
0.12 o,p DDT 
T DDE 
9.6 Arsenic 


6/22 300 


6/22 301 4 p,p DDT 
7 o;,p DDT 
1 DDE 


Arsenic 


7/18 858 1.3 p,p DDT 
0.93 0o,p DDT 
0.27 DDE 
11.6 Arsenic 
7/18 859 T Lindane 
1.25 p,p DDT 
0.58 o,p DDT 
0.38 DDE 
T Dieldrin 
3.9 Arsenic 


T Lindane 
1.09 p,p DDT 
0.7 O,p DDT 
0.)6 DDE 


8/21 1753 


8/21 1754 1.04 p,p DDT 
T o,p DDT q 
T DDE J 
8/27 1755 3.0 p,p DDT 
0.77 0,p DDT — 
0.26 DDE 














GRB_ = Soil Samples 


GRB_ = Block 1 (Cont'd.) 


Date sampled Log Pesticides found 
1964 number ppm 
8/27 G4-1756 T Lindane 
4.78 p,p DDT 
T o,p DDT 
T DDE 
8/27 1757 Analysis incomplete 
9/10 2084 T Lindane 
1.01 p,p DDT 
0.5 o,p DDT 
0.21 DDE 
9/10 2086 T Lindane 
1.2 p,p DDT 
0.58 o,p DDT 
0.2 DDE 
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GRB - Soil Samples 


GRB = Block 2 | 


a ee aR IR ERR DOI SOD SS ESAS FERRE A AA | EC Sin EAR AE SR aE RRR 2S IESE SE SLE EERE LEELA TERED = ESSERE 


Date Sampled Log | Pesticides found 
1964 number | . ppm 





6/2 G4-63 1.06 p,p DDT 
T DDE 
8.5 Arsenic 


6/2 64 1.14 p,p DDT 
8.7 Arsenic 


6/30 365 0.96 p,p DDT 
8.9 Arsenic 


6/30 366 0.96 P,P DOT 
9.1 Arsenic 


7/18 860 theta) Sryyey 18)9 
8.6 Arsenic 


7/18 861 


8/10 1389 


al 
5 Arsenic 


8/10 _ 1388 


9/15 2261 


9/15 2263 0.9 p,p DDT 
0.3 o,p DDT 
T Dieldrin 
Analysis incomplete — 
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GRB_-__ Soil Samples 


GRB = Block 3 





ee aE 


Date sampled Log Pesticides found 
1964 number ppm 
6/2 G4-65 1.3 p,p DDL 
0.13 DDE 


12.5 Arsenic 


6/2 66 gies peDOL 
12,3 Arsenic 


6/23 302 0.9 p,p DDT 
O-bieo,p DDE 
11.0 Arsenic 


6/23 303 0.97 p,p DDT 
0.15 o,p DDT 
10.6 Arsenic 


7/20 862 0.48 p,p DDT 
0.24 o,p DDT 
0.17 DDE 
11.2 Arsenic 


7/20 863 9.5 Arsenic 
T Lindane 
0.56 p,p DDT 
0.41 o,p DDT 
0.18 DDE 


8/31 1930 0.81 p,p DDT 
0.36 o,p DDT 
0.11 DDE 
T Endrin 
0.03 Methyl Parathion 


8/31 1931 1.4 p,p DDT 
1.3 0,p DDT 
0.13 DDE 
T Dieldrin 
10/6 2618 Analysis incomplete = 
10/6 2621 0.94 p,p DDT r 
0.62 o,p DDT . 
0.16 DDE 
m4 
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GRB__- Soil Samples 


GRB Block 4 


Date sampled Log Pesticides found 
1964 number ppm 
6/3 G4-67 1.6 DDT 
15.6 Arsenic 
6/3 68 4,1 DDT 
8.7 Arsenic 
6/30 367 0.57 p,p DDT 
0.5 o,p DDT 
2.03 DDE 
13.6 Arsenic 
6/30 368 Lof32pypeDDeL 
Weds t& ae DDT 
T DDE 


7/15 642 p,p DDT 


rid dhe 643 


8/20 1603 1.26 p,p DDT 
0.62 o,p DDT 
0.12 DDE 
0.58 Methyl Parathion 


8/20 1604 1.06 p,p DDT 

0.52 0,p DDT 

0,19 DDE 

T Endrin 

0.61 Methyl Parathion 
9/15 2262 250 pe L a 
3 0,p DDT 
42 DDE 
19 Methyl Parathion a 


2 
1 
0 
0 


9/15 2269 
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GRB <- Soil Samples 


GRB = Block 5 
Date sampled Log Pesticides found 
1964 number ppm 
6/3 G4-69 T p,p DDT 
11.9 Arsenic 
6/3 70 12.5 Arsenic 
6/3 71 ; 2.7 Arsenic 
6/30 369 0.12 p,p DDT 
12.2 Arsenic 
6/30 370 12.1 Arsenic 
7/21 864 8.3 Arsenic 
7/21 865 0.24 p,p DDT 
0.14 o,p DDT 
T DDE 
9.4 Arsenic 
8/10 1390 0.41 p,p DDT 
8.7 Arsenic 
8/10 1391 0.86 p,p DDT 
0.14 Dieldrin 
13.6 Arsenic 
9/8 2080 N 


9/8 2082 N 
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GRB - Soil Samples 


GRB_ - Block 6 
Date sampled Log Pesticides found 
1964 number m : 
6/3 G4-71 2.7 Arsenic 
6/3 We 3.1 Arsenic 
6/30 371 3.6 Arsenic 
6/30 S72 0.18 p,p DDT 
3.7 Arsenic 
7/16 644 0.14 DDE 
T Heptachlor 
2.5 Arsenic 
7/16 645 1.4 Arsenic 
8/10 1392 0.25 p,p DDT 
0.14 o,p DDT 
0.14 DDE 
3.2 Arsenic 
8/10 1393 0.37 p,p DDT 
Geléeo.peDDs 
2.4 Arsenic 
9/8 2081 0.14 p,p DDT 
0.08 o,p DDT 
0.34 DDE 
0,28 Methyl Parathion 
9/8 2083 0.1 Methyl Parathion 
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GRB_-_ Soil Samples 





GRB = Block 7 
Date sampled Log Pesticides found 
1964 number ppm 
6/3 G4-73 4,0 Arsenic 
6/3 74 3.5 Arsenic 
7/9 554 4.9 Arsenic 
7/9 555 4.6 Arsenic 
7/28 980 0.34 p,p DDT 
a0, DDD L 
4.2 Arsenic 
7/28 981 0.3 p,p DDT 
T o,p DDT 
0.15 DDE 
3.5 Arsenic 
8/31 1932 T p,p DDT 
T o,p DDT 
T DDE 
T Endrin 
9/21 2459 0.13 p,p DDT 


Brel 2462 N 
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GRB__=__Soil Samples 


GRB = Block 8 at tt NER 
Date sampled Log Pesticides found 
1964 number ppm a 
6/4 G4-75 3.4 Arsenic 
6/4 76 5.3 Arsenic 
7/8 556 5.9 Arsenic 
7/8 557 3.9 Arsenic 
Lj 2k 866 0.11 Lindane 
T p,p DDT 
0.14 o,p DDT 
0.12 DDE 


0,11 o,p DPE 
0.11 Heptachlor 
7.1 Arsenic 


FIGALL 867 N 

8/20 1605 N 

8/20 1606 N 

9/21 2460 T p,p DDT 

9/21 2461 0.78 p,p DDT 
0.11 DDE 
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GRB_ = Soil Samples 


GRB = Block 9 





Sree 





eran" Ameer oe 





eT 





Date sampled Log Pesticides found 
SL 6S eee eee Se “Snuiber en ge ee TS ie 
6/4 G4=77 T p,p DDT 
5.0 Arsenic 
6/4 78 5.8 Arsenic 
7/8 558 5.9 Arsenic 
7/8 | 559 5.5 Arsenic 
7/27 982 5.5 Arsenic 
7/27 983 5.2 Arsenic 
8/24 1760 N 
8/24 1761 WN 
10/6 2617 Oe LospepeDD. 
T o,p DDT 
T DDE 
10/6 2619 0.15 p,p DDT 


0.11 0o,p DDT 
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GRB_= Water And Silt Sampl gh! 








A - Well Water 
B = Water leaving the study area 
C - Water running off the fields 
D - Water draining onto the area from outside 
E = Water flowing off fields immediately after rain 
poe Bn ae SON 2 OW Ge, rae Se ee eae Oe en) ee ee eee ee 
Material Date Log Pesticides found 
eenplédinge ooset ose -1964ugee /oumber mee ees up> melppmseeeee eens 
D Water 7 6/10 G4=-227 N 
D Siit i 6/10 252 N 
D Water 6 6/10 228 N 
DIsiit 6 6/10 293 O23) Pp paDDL 
T DDE 
A Water - Irrigation water 
rom cotton field south 
of area 6/16 229 0.46 Lindane 
A Water 5 6/16 230 N 
C Water 2 6/10 231 0.55 Lindane 
Ceotlet 2 6/10 254 N 
Be Sube 3 7/10 565 N 
Dectie 6 7/10 571 N 
D Water 6 7/10 585 N 
D Water 6 7/10 586 N 
D Water 6 7/10 587 N 
D Silt 1 7/2 575 1.9 p,p DDT 
D Water iL 12 594 N 
GeSsil¢ 2 7/2 580 Analysis incomplete 
CG Water -2 7/2 592 T Lindane 
D Silt 7 7/10 581 N 
D Water i 7/10 588 N 
D Water 7 7/10 589 N 
D Water 7 7/10 590 N 
A Water 5 7/11 591 Analysis incomplete 
a 
B Water 3 yuk 593 T Lindane 
| 
A Water 8 7/9 595 N | 
| 
B Silt. 5 7/16 625 0.31 0,p DDT | 
cur 0.1 p,p DDE | 
210K a 
1/ Clascificaticns B, C, D, and E also apply to silt. | 
{ih ) 
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GRB__=__Water And Silt Samples (Cont'd.) 


SIRT eR ap capac ot oT nner ae CLEA I AREA A RCL LAL L LD, DINED OA IN ALD ia Ae DEGRA Nt PELE AO an 


Material 


Date Log Pesticides found 
t 
sampled soma 1964 number ppb __ppm = 
C Silt 2 7/16 G4=626 Tip. p Dol 
0.32505 PeDDL 
0.19 DDE 
C Water 2 7/16 684 N 
D Water 4 7/24 960 0.14 Lindane 
D Silt 4 7/24 1041 0.58 p,p DDT 
OsLvo,p, DDT 
0.4 DDE 
D Water 1 7/24 961 N 
D Silt 1 7/24 1042 0.66 p,p DDT 
LO 7OsDEDDT 
0.36 DDE 
A Water 8 7425 962 N 
A Water 5 7/31 1125 OTL pepe DDL 
0.52 o,p DDT 
0.11 DDE 
D Water 4 8/9 1482 N 
Dest it 6 8/7 1358 T DDE 
0.13 Endrin 
D Water 6 8/7 1483 N 
D Water 6 8/7 1484 N 
D Water 6 8/7 1485 N 
D Silt 7 8/7 1359 T p,p DDT 
Te07°,07 DDE 
0.11 DDE 
T Dieldrin 
D Water 7 8/7 1486 N 
D Water 7 8/7 1487 N 
D Water 7 8/7 1488 N 
A Water 8 8/10 1489 N 
D Silt 1 8/18 1546 Tp, ps DDL 
0.39 o,p DDT 
T DDE 
0.11 Endrin 
D Water 1 8/18 1633 N ay 
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GRB_ = Water And Silt Samples (Cont'd.) 





Material Date Log Pesticides found 
sampled paesanns 1964 number ppb___ ppm nice 
D Silt 4 8/17 G4-1547 Lindane 


T 
0.5 p,p DDT 
1.09 o,p DDT 


0.35 DDE 
T Dieldrin 
T Endrin 

D Water 4 8/17 1635 N 

B Silt 3 8/17 1548 0.3 0,p DDT 
T DDE 

B Water 3 8/17 1636 N 

Gesilc 2 8/24 1802 OV L2op 5 papi 
0.65 o,p DDT 
0.16 DDE 

C Water 2 8/24 1830 N 

D Water 4 8/21 1831 N 

D Silt 6 9/1 1952 0.06 p,p DDT 
0.36 O,p DDT 
0.12 DDE 

D Water 6 9/1 1959 N 

D Water 6 9/1 1960 N 

D Water 6 9/1 1964 N 

D Silt 7 9/1 1949 Tipep Dut 
0.47 0,p DDT 
0.27 DDE 

D Water 7 9/1 1955 N 

D Water 7 9/1 1957 N 

D Water 7 9/1 1958 N 

ClSile 2 9/7 paw T 0,p DDT 
PEALE Xoljeg 1h) byk 
0.2 DDE 
0.15 Dieldrin 

C Water 2 9/7 2149 N 

D Silt 1 9/15 2239 0.6 p,p DDT 
2.0.0.0 DDu 
0.4 DDE : 
T Dieldrin in 

oO 
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Material 


Location Date Log Pesticides found 
sampled 1964 number ppb___s ppm ~~ 
B Silt 3 9/15 G4=-2240 0.3 p,p DDT 
B Water 3 9/15 2361 
D Silt 4 9/28 2633 0.41 p,p DDT 

0.48 o,p DDT 
0.36 DDE 
D Silt 6 - 10/2 2634 T Lindane 
| 0.36 p,p DDT 
0.4 0,p DDT 
0.22 DDE 
D Silt 7 10/2 2641 N 


GRB_ = Water And Silt Samples (Cont'd.) 
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GRB = Apiary Samples 


Material sampled Date Log Pesticides found 
= 1964 number ppm 
Bees 7/16 G4-727 0.29 p,p DDT 
0.13 0,p DDT 
0.22 p,p DDE 
0.18 o,p DDE 
0.11 Dieldrin 

Nectar - Hive 3 7/3 777 N 

Nectar - Hive 4 7/3 779 N 

Honey - Hive 2 8/3 LZ N 

Nectar 8/6 1190 N 

Nectar 8/6 1191 N 

Nectar 7/21 1192 N 

Nectar HPAL 1193 N 

Bees 8/4 1222 T Lindane 
1.24 p,p DDT 
0.64 o,p DDT 
0.39 p,p DDE 
T o,p DDE 
T Dieldrin 


0.27 Endrin 
T Heptachlor 


Pollen 8/6 1225 N 

Bees 7/30 1226 0.13 Lindane 
0.13 p,p DDE 
0.26 o,p DDE 


0.1 Heptachlor 


Bees 8/13 1453 0.41 p,p DDT 
0.22 o,p DDT 
OR2 6 "pep DUE 
0.16 o,p DDE 
0.11 Dieldrin 
0.33 Parathion 


Bees 8/20 1688 
o,p DDE 


Dieldrin 
eptachlor 
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GRB_- Apiary Samples (Cont'd.) 


Material sampled Date Log Pesticides found 
a 1964 number ppm 
Bees 8/19 G4-1691 T Lindane 

129 splp ODT 
0.44 0,p DDT 
0.34 p,p DDE 
0.14 o,p DDE 
T Dieldrin 
Bees 8/14 1692 0.63 p,p DDT 
0.38 o,p DDT 
0.3 p,p DDE 
0.16 o,p DDE 
0.1 Dieldrin 
Nectar 8/20 1735 N 
Bees 8/18 1847 0.12 Dieldrin 
Bees 8/25 1851 0.11 Lindane 
0.88 p,p DDT 


GRP. Caiey ee FP NWE 
0.66 p,p DDE 
0.13 Heptachlor 


Honey - Hive 2 8/17 1895 N 
Honey - Hive 4 8/17 1896 N 
Pollen - Hive 2 Neal 2041 N 
Bees 9/1 2043 P6390, pr ODT 


OeGleorpaDDL 
0.34 p,p DDE 
0.29 o,p DDE 
0.5 Dieldrin 
0.33 Endrin 


Bees 9/10 2229 0.67 p,p DDT 
0.28 o,p DDT 
UsOOFp-PavDE 
0.52 o,p DDE 
0.56 Dieldrin 
0.16 Heptachlor 


Bees 9/7 2230 T Lindane 
Oost PLE 
0.4 0o,p DDT 
0.24 p,p DDE 
0.29 o,p DDE 
0.25 Dieldrin 
T Heptachlor 
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GRB_- Apiary Samples (Cont'd.) 


Material sampled pare Log Pesticides found 


hie 1964 number ppm 
Bees 9/8 G4-2231 


Bees 9/24 2507 


120, ps DDE 

T Dieldrin 

T Heptachlor 

0.21 Methyl Parathion 
0.86 Parathion 


Bees 9/22 2508 T Lindane 
0.19 p,p DDT 
OF 18 oF pspoe 
0.21 Dp opal 
OL 1720 -pepon 
0.34 Dieldrin 
T Heptachlor 
0.53 Parathion 


Bees 9/23 2509 


Pollen - Hive 2 
Vial l 8/18 2664 N 


Pollen - Hive 2 
Vial 2 8/18 2665 N 


Pollen - Hive 2 
Vial 1 8/18 2667 N 


Pollen - Hive 2 
Vial 2 8/18 2668 N 


Pollen - Hive 2 
Vial 3 8/18 2669 N 


Pollen - Hive 2 
Vial 4 8/18 2670 N 
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GRB__ = Apiary Samples (Cont 'd.) 


rr ee 





A Date Log Pesticides found 
Material 
gp i Pals oe 1964 number ppm 

Pollen - Hive 2 

Vial 5 8/18 G4-2671 0.6 Heptachlor Epox. 
Pollen - Hive 2 

Vial 6 8/18 2672 N 
Pollen - Hive 2 

Vial 7 8/18 2673 1.1 p,p DDT 
Pollen - Hive 2 

Vial 1 9/30 2680 N 
Pollen - Hive 2 

Vial) 2 9/30 2681 N 
Pollen - Hive 2 

Vial 3 9/30 2582 3.6 D.p DDT 
Pollen - Hive 2 

Vial 4 9/30 2683 N 
Pollen - Hive 2 

Vial 5 9/30 2684 14.35p,p DDL 
Pollen - Hive 2 

Vial 1 10/13 2685 N 
Pollen - Hive 2 

Vial 2 10/13 2686 N 
Pollen - Hive 2 

Viale 10/13 2687 N 
Pollen - Hive 2 

Vial 4 10/13 2688 N 
Pollen - Hive 2 

Vial 2 9/1 2707 N 


Pollen - Hive 2 
Vial 3 9/1 2708 N 


Supplemental Information Added 12/11/64. 


GRB - Crop Samples 


Date ici 
Material sampled 1964 athe: Pguarare eat: 
-oeneneatnaneeenicennetntnenesiwab—engraiommnmneroren ee fee LUND Cl eee DDI es ee 
Cotton - Block 1 9/18 G4=-2387 0.35 Lindane 
Whole Plant 5.32 p,p DDT 
2.30 07,0 FDDT 
0.55 p,p DDE 
0.56 o,p DDE 
Soybeans - Block 3 10/21 2750 N 
Soybeans - Block 5 9/24 2377 Lees DepaDDL 
Whole Plant HE 5 DDT 
0.49 DDE 
Sorghum Cane - Block 8 9/1 1975 0.2 Lindane 
OF73°P.pepDE 
0.42 o,p DDT 
0.24 p,p DDE 
0.42 Jo, p! DDE 
ADDED 12/11/64 
Sorghum Cane ~ Block 8 9/1 1976 0.24 Lindane 
0.68 p,p DDT 
OSL as0epeDDT 
0.21 p,p DDE 


0.43 0,p DDE 
0.21 Dieldrin 


Cotton - Block 2 9/18 2392 0.13 Lindane 
Whole Plant 2.24 p,p DDT 
0.31 0,p DDT 
0.14 DDE 
0.43 Dieldrin 
Corn - Block 1 7/2 701 N 
(Green forage, no grain) 

Forage (Grass) _ Block 6 6/10 702 0.23 p,p DDT 
Soybeans - Block 3 9/24 2376 0.18 Lindane 
Whole Plant O35 psp spe 
0.13 0,p DDT 
0.55 p,p DDE 
0.82 o,p DDE 
0.55 Dieldrin 
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Supplemental Information Added 12/11/64 


GRB = Miscellaneous Samples 


Material sampled Date Log Pesticides found 
1964 number ppb _s ppm Seti 
Soil Insects - Block 6 6/29 G4-782 N 
Earthworm - Block 8 6/30 783 N 
Soil Insects - Block 8 7/27 L217 N 
Soil Insects - Block 6 7/17 1218 N 
Soil Insects - Block 8 TI2E 1219 N 
Soil Insects = Block 6 7/17 1220 N 
Algae - Location 6 9/3 1982 0.54 p,p pot 
0259 o,prDDE 
1.88 DDE 
Algae - Location 5 9/8 2489 If Giso yp DDE 
0.62 DDE 
Minnows - Block 1 8/11 1452 0.44 p,p DDT 
0.47 o,p DDT 
0.2 p,p DDE 
ADDED 12/11/64 
Turtle - Location 6 7/30 1134 0.47 Lindane 
(Pseudemys troosti elegans O23 lep. pape 
(Weid.)) T o,p DDT 
0.16 p,p DDE 
0.35 o,p DDE 
0.14 Dieldrin 
Turtle - Location 6 6/25 815 (A) Chrysemys picta belli 


(Gray) 
OVt2 (Lindane 
OL 2hep.p DDL 
0.23 o,p DDT 
Dig 2 eed, oe DS 
(B) Sternotherous oderatus 
(Latreille) 
-45up, pEUDE 
<430, pe 001 
.38 p,p DDE 
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GRB - Miscellaneous Samples (Cont'd.) 


ned 











Material sampled Date Log Pesticides found 
1964 number pb ppm ae 
ADDED 12/11/64 
Turtles - Location 6 8/19 G4-1672 (A) Amyda sp. 


0.15 Lindane 
Ov23eD epee 
O2139p. poe 
0.3 Dieldrin 
0.33 Endrin 


(B) Kinosternon subrubrum 

T Aldrin 

0.35 Lindane 

0.59 p,p DDT 

Gis ¥2 foe: RRS 

0.43 p,p DDE 

0.46 o,p DDE 

Q.11 Dieldrin 

T Endrin 


(C) Chrysemys picta belli 
.12 Lindane 


0 

20 

12 O020cD 7 DDE 
Onz 

Osl 


Turtles - Block l WAM 816 N 
(Location 7) 


Turtles - Location 7 8/4 1137 T o,p DDT 
2.325D,P ODE 
0.48 Dieldrin 


Pollen - Block l repeal 1334 0.16 Lindane 
0.31 p,p DDT 
Q- 11s 0.0 ODE 
OF16°p.p alps 
0.26 0o,p DDE 
0.22 Dieldrin 
0.5 Encrin 
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1964 WEATHER DATA GRB 


MAY JUNE 


Humidity 





Temperature Temperature | Humidity | Rain-~ 


Date |Max, Min. fall 


















1 0 1 64. 58 = = 17 
2 70 paniniG 55 te 0 
3 0 aay 59 Leas! 0 
b, 0 4 | 83 56 <a 0 
5 0 yee 58 am is 0 
6 0 6 | 89 63 in |= 0 
7 0 alee 63 ae oe = 0 
8 T 8, | 94 69 pe al 0 
9 0 Smos 70 BG 0 
.10 10 | 96 76 98 Al 0 
0 Sy, 74a) 498 32 0 
.05 12 |100 75m) oes 0 
T 13 99 754 1 N91 6ea7 0 
0 14 | 96 76 8 36 0 
0 15 | 97 53 | 98 36 0 

0 16 | 97 16, 1/1008 45a 07 
0 1791.96 71 | 100 40 0 
0 18 | 94 71 94 38 0 
0 19 | 95 75m) ASDELG 0 
0 20 | 96 76 | 92 40 0 
T 21 | 96 69 94 38 0 
0 22 | 99 7h, 94 32 0 

ait 23 {lol 76 $0 47al 068s 
0 94 194 73441 100-26 0 
0 25 | 93 65 8 29 0 
0 56. | 94 64. 72. 34 0 
0 27m 95 72 93 40 0 
0 28 195 70 92 32 0 

T 29 |95 74 Oye 46m) we O7 
30. «| «98 70 | 100 54 0 
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Date 


Oona AkhWNh 


Min. { Llax. 


Max e 


JULY 


100 
100 
100 
100 
100 


100 


100 
100 


1964 


Min, 


46 
50 
64. 
43 
40 
41 
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WEATHER DATA GRB 


i fall 


lo 6) 


es 
& joo 
~ 


Oo 


‘@) (@) (=! (@) (@) fj) (FI (©) (e) (=> (6) (@) (@) fe) &e) (eo) @) oy (| Oye ea (a) (@) 
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Temperature Humidity 












Date; Max. Min.) Mex. 





Min, | 
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me nr a a a 
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| 54 
| 
pao | 
| 19 84 61 


uv | 82 63 | 100 50 0 
15 | 38 69 = “ 3 
16 | 8 69; 100 63 + 2,50 
il atie 66; 100 82 ; .03 
3! 8 631) 100) 60m a0 
| 100 62 | 0 
20 | 88 81) ioc ee) 6 
21 | 90 13)| coum me 
22 | 90 68/ 98 53 .06 
23 | 84 PA Gye fee 
24 | 88 71| 99 60! #T 
i 25 | 88 711\ 100s 7 et 20 
(26 | 909 68] 100 50 | .05 
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All Maman blood sample cholinesterase levele were determined by the 
standard Michel @*thod end are reported in mewn delta 2f/iow. ‘The 
second euaple (October 6) on personnel at oite STAB wae not taken. 


due to cirewmmatances beyond cartrol of the individuale involved. 


All bovine end equine biood sample G¢tamminations were made after 
4iluting ouffer solutions need in the standard Michel procedures, | 
This wee tone in orfer that the mean deita pi/lumr would fall within 
& suitable and workable range, Since jeere wea no Ken source ge: wars & 
mal average levels for theses animels aad oe preexposure levels wert 


determined, these data will only serve as en indication of seasonal) 





fluctuations. Additional blood emeples will be drawn early ih calendar 
eer 1965 and ceain through the someer months. 





























Blood Cholinesterase Determinations 


All human blood sample cholinesterase levels were determined by the 
standard Michel method and are reported in mean delta pH/hour. The 
second sample (October 6) on personnel at site STA-B was not taken 


due to circumstances beyond control of the individuals involved. 


All bovine and equine blood sample determinations were made after 
diluting buffer solutions used in the standard Michel procedures. 

This was done in order that the mean delta pH/hour would fall within 

a suitable and workable range. Since there was no known source of nor- 
mal average levels for these animals and no preexposure levels were 
determined, these data will only serve as an indication of seasonal 
fluctuations. Additional blood samples will be drawn early in calendar 


“year 1965 and again through the summer months. 








Cholinesterase Study ~ 1964 


Area Species Identification Sample No. 1 = Aug 31 Sample No. 2 = Oct 6 
No, Erythrocytes Plasma Erythrocytes Plasma 
40. Erythrocytes Plasma Erythrocytes Plasma 
GRB Bovine 0-1 293 230 20 A fe 
0-2 -54 Ba ey 30 
0-3 aoe eo 43 sek 
0-4 230 235 -40 aoe 
0-5 a Aedes sGe 30 
0-6 40 rai k HAS a 
0-7 i/ 44 25 
0-8 i/ .60 ot 
0-9 i/ a7 37 
0-10 1/ 42 32 
0-11 7 255 30 
0-12 i/ mlz a22 
GRA-~B Human WFH-1 ae We. 84 230 045 
DNM-2 L/ 46 42 
Area Species Identification Sample No. 1 — Aug 31 Sample No. 2 — Sep 21 
No. Erythrocytes Plasma Erythrocytes Plasma 
WLS~2 meV, ASS 39 Afis: 
STA-B Human GFK—1 asteh ae 
BRH~2 239 249 
FBA Mare 417 38 1.01 38 43 
Colt 472 234 72 Ye 2 84 
Horse 470 £97 84 50 2/ 94 
FBB Human JHD=1 £35 59 32 2/ OG 
FBA Human GND=L 245 82 43 047 
1/ Sample hemolyzed 
2/ Hemolyzed but resampled 10/26/64 
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Relation of Pesticides to Honey Bee Colonies on Plots GRA and GRB 


Two colonies of honey bees were placed on each plot June 11, 1964. A 
dead bee trap, designed to collect the bees that die inside the colony 
was placed on one colony. A pollen trap, designed to strip pollen 


pellets from the legs of incoming bees, was on the second colony. 


Dead bees were collected daily. Pollen was collected from the trap 


ang fresh nectar from the combs at bi-weekly intervals. Honey and 


live pee samples were taken intermittently from the hive. 


The daily number of dead bees, shown elsewhere, increased following 
insecticide applications on cotton. The mortality was heavy the first 


24 hours after application. 


At GRA the original population of about 40,000 bees per hive was 
reduced to about 30,000 during most of the period from July 20 to 


September 1. At GRB the populations were reduced to about 25,000 bees. 


After insecticide applications ceased in the cotton fields a slight 


loss occurred from insecticide treatment of soybeans. 


From June 11 to September 21 the colonies at GRA gained about 100 pounds 
of honey each and those at GRB about 80 pounds. This is not necessarily 
the net surplus, nor does it indicate what the surplus might have been 


without exposure to insecticides. 


A favorable fall climate has allowed all colonies to rebuild their 


populations, but GRB colonies do not have enough stored pollen for 


early spring build-up. 
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The latent effect of the damage or of any pesticide stored in the 


hive on colony development this winter or next season is unknown. 


(Entomology Research Division) 
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